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New Bridge-Builders’ and Boiler-Makers’ some distinctive appellation, whose business run down— properly—under other super- 


Tools. 





will be to put establishments in the way of vision. “Many shops would be better for 
doing their work for little money; winding employing a man of this class for a year or 


Hilles & Jones, of Wilmington, Delaware, them up—in a good sense—when they will so. 


well known to many of our readers as 
manufacturers of a line of tools for 
bridge-builders and boiler-makers, have 
recently been getting out several tools 
of new or improved design. 

The first machine represented is for 
punching afd shearing, especially for 
bridge work. It will be seen by the cut 
that the punch end of the machine is 
made with two punches, and these ad- 
justable, so that two hofes can be 
punched 3” apart, or at any point up 
to 24” from center to center. In this 
way the centerline of holes are made 
perfectly true and parallel with each 
other, at the same time doing double the 
amount of work that is done on the 
ordinary machine. The die blocks used, 
it will be seen, are designed for punching 
I beams up to the largest sizes. 

The shear end of machine is so made, 
with loose blocks, that it will trim plate 
iron or cut off bars. By changing 
again, one large punch can be inserted 
for punching out large holes either 
round.or irregular in shape. The ma- 
chine is here represented as driven by 
a small engine; but, unless otherwise 
specified, it is furnished with pulleys 
for belt power. ° 

The second illustration represents a 
double angle shear, which was recently 
made for cutting 6’ x6” steel angles 
without destroying the shape of the 
part cut off. The advantages in this 
design are: It will cut right or left- 
handed, being double; again, it will 
cut an angle square off or on a bevel ; 
that is, it will miter the ends, as fre- 
quently has to be done in bridge work. 
It makes a perfectly clean cut, and, 
being supplied with a clutch or stop- 
motion, work can be cut accurately to 
the mark. Three sizes of this machine 
are now made. Engine is only at- 
tached when so ordered; otherwise the 
machine is arranged to be driven by 
ample belt power. This machine is very 
strongly constructed and made to resist 
the heavy strains of cutting 6” angle iron 
without springing away from the cut, 
which impairs the accuracy of the work 
as well as destroys the cutters. 
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One of the strongest points in Ameri- 
can machine shop practice is the accu- 
rate production of parts of machines and 
machinery by special provisions. The 
old days of measuring and calculating 
are gone by, the tools and jigs that are 
measured once taking the place of the 
rule and caliper. Planning for the 
cheap manufacture of specialties is 
coming to the condition of a distinct 
part of the business, comparatively few 
mechanics, however good they may 
be otherwise, making special claims in 
this direction. Success in the machine 
business is largely a question of adapt- 
ing special means and appliances to 
rapidly produce isolated parts, and the 
interchangeable system is adopted 
mainly because it is the only one that 
can be made to pay. In time we may 
expect to see a class of mechanics with 
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Train Resistances, 





By Anaus SINCLAIR. 





The work which a locomotive per- 
forms in pulling a train is expended in 
overcoming the resistances due to wheel 
friction, gradients, curves, and atmos- 
pheric or wind pressure. Formulas 
have been propounded for calculating 
the extent of all train resistances, but 
they are untrustworthy for American 
railroad trains. The best known for- 
mula of this kind is that given by D. K. 
Clark in his ‘‘ Railway Machinery.” One 
calculation will show how misleading 
its figures are when applied to American 
railroad train resistances. Figured by 
the Clark formula, the total resistance 
per ton of a passenger train running 
at a speed of fifty miles an hour on 
a straight level track is 22.6 pounds. 
By accurate records with his dynagraph 
car, Prof. P. H. Dudley found the total 
resistances of an express train running 
at a speed of fifty-one miles an hour to 
be 11 pounds. The resistances are so 
much different under different condi- 
tions, that nothing closer than a loose 
approximation can be calculated of the 
work done by a locomotive, unless in- 
dicator or dynamometer tests are made. 

In experiments made with a freight 
train on the Erie Railway in 1881, re- 
ported by Mr. F. M. Wilder to the Rail- 
way Master Mechanics’ Association, it 
was found that the total resistance on a 
level track was from 3.25 to 4.5 pounds 
per ton at speeds under twenty miles 
an hour. These ‘figures will approxi- 
mately represent the resistance due to 
wheel and axial friction in summer, 
but this resistance will be higher dur- 
ing cold weather, when the oil in the 
axle-boxes gets frozen. Track in bad 
condition will also tend to increase 
the wheel resistance, and improperly 
constructed trucks or wheels will entail 
the use of more power to move the 
train. Where trucks are so defective 
that they do not maintain the wheels 
revolving in parallel planes, the flanges 
of some of the wheels will rub on the 
rail, increasing the resistance. Wheels 
out of round, those having the axle out 
of the center, however slight, wheels of 
different size on the same axle, and nu- 
merous Other car truck disorders all 
contribute their share in making a train 
pull hard. 

In a calm day the atmospheric resist- 
ance is very slight under a speed of 
twenty miles an hour. To a fast train, 
atmospheric resistance becomes an im- 
portant obstruction. The atmosphere 
acts on the train in various ways that 
are hard to calculate with any degree 
of accuracy. The head resistance to 
the locomotive is presumably equal to 
the exposed area of the front of the 
engine and cab in square feet multiplied 
by the air pressure’ due to the speed. 
Then various parts of the cars present 
surfaces that the air strikes against and 
increases the resistance. The raised 
and projecting roofs of passenger 
coaches offer an ample area for the 
wind to hold the train by, and every 
opening between the cars permits the 
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wind to obstruct to some extent each 
individual car. Where wind is blowing 
freely in a direction to strike the train 
on the side, the resistance is greatly in- 
creased, the retardation being due to the 
wind pushing the car sidewise so that the 
wheel flanges and also 
to the wind obtaining a strong hold on the 
front of each car. In the case of a freight 
train, the resistance is greatly increased when 
the doors of cars are left open, for every car 
in that condition acts like a parachute to 
reduce speed. 

In the experiments already alluded to on the 
Erie Railway, it was found in the absence of 
wind that the first car of a freight train pro- 
duced atmospheric resistance equal to a sur- 
face of sixty-three square feet, multiplied by 
the air pressure due to speed, and that each 
subsequent car offered a resistance of twenty 
per cent. of that due to the first car. 

Curved track increases the resistance of 
trains in direct proportion to the shortness 
of curvature. In European railways, the 
character of the curves is nearly always 
denominated by the length of radius; in this 
country a railroad curve is described as of so 
many degrees. The degree of a*curve is 
determined by the angle subtended at its 
center by a chord of 100 feet. To those who 
think of a curve by its radius it may be well 
to explain that a curve of one degree has a 
radius of 5,730 feet, and the radius of any 


rub against the rail, 


curve can be ascertained by dividing these | 


figures by the number of degrees. 

To pull a train up an ascending 
gradient the locomotive has to perform 
work similar to the operation of a 
pile-driving engine in raising its driv- 
ing block. The train is the block 
raised by the locomotive, and the lift 
is not vertical but up an inclined 
plane, yet the amount of work done 
is reckoned in precisely the same way. 
When the engine of a pile-driver raises 
a block weighing 1,000 pounds a dis- 
tance of 30 feet the work done is 
1,000 x 830—30,000 foot pounds; when 
a locomotive pulls a train weighing 
1,000 tons over one mile rising 50 feet, 
the engine performs 30,000 foot-tons 
of work in that distance by raising 
the load alone. The total amount of 
work done will also include the en- 
ergy expended in overcoming wheel 
friction and other ordinary train resist 
ances. 


To find the traction force which the engine | 


must exert through each foot of the mile 
traversed in pulling the train described, we 
must divide the foot-pounds of work done 
by the distance over which the power was 
exerted. Thirty thousand foot-tons of work 
is 60,000,000 foot-pounds. To this we will 
add 5 pounds additional for every ton of the 
train to cover wheel and wind resistances, 
making 60,005,000 foot-pounds of work that 
the engine has to perform in hauling the 
train one mile. This divided by the number 
of feet in a mile will give 11,364 pounds as 
the work tbe locomotive must perform 
through each foot, an effort which is entirely 
within the capacity of many consolidation 
engines. 
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L. B. Carricaburn, New York, has pat- 
ented a method intended to relieve steam 
cylinders of the loss due to excessive com- 
pression. He connects both ends of the cyl- 
inder by separate passages, with a chest at- 
tached to the cylinder. Inside this chest are 
two piston valves attached to a guide stem. 
The arrangement is made that the steam 
pressure in one end of a cylinder acts on 
these valves to open the end where the steam 
is being compressed before 
reaches an exclusive point, or at such a de- 
gree of compression as may be desirable. 


compression 
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A Hoosier State inventor proposes to make 
connecting rods out of two or three separate 
metal plates, arranged parallel and held apart 
by thimbles, the whole to be bound together 
by rivets. Builders would better not start mak- 
ing their rodsin this way without first consult- 
ing theinventor, for the arrangement is pro- 
tected by a United States patent. 


| well. 
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Cooke & Co.’s Strap Joint, 


In almost every machine shop more or less 
connections with strap joints are used for a| 
variety of purposes. These joints, or stubs; 
as generally made, without special tools are 
expensive and can, as a matter of course, 
be made at a much less cost if a special busi- 
ness be made of their manufacture, and 
the most approved tools used to reduce the | 
time. 

This consideration has led Cooke & Co., 22 
Cortlandt Street, New York, to commence 
the manufacture of strap joints as an article 
of supply, which they are confident they can 
furnish much cheaper than they can be made 
in machine shops where they are required. 

They are made of a good quality of iron, 
with boxes of pure tin and copper. The 
different parts are accurately fitted by mill- 
ing. The engraving gives a good idea of 
their general form, and the annexed table 
gives dimensions of those kept in stock : 
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train under perfect control. The ceilat a of | 
it was that when he went running he lost 
control of his train at that spot several times 
and smashed into other trains. If we could 
impress upon young machinists who desire 
to be engineers that they have got to learn 
everything about the management of trains, 
carrying water, and similar duties, they| 
would make successful engineers.” 
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Condition of the Pittsburgh Iron Mills. 


From the National Labor Tribune of Nov. 
1, we take the following notes about the con- 
dition of iron mills in Pittsburgh : 


‘In order to show our readers the general 
operating volume of the mills we produce the 
names of each with number of puddling fur- 


naces. The following are now on double 
turn: Pittsburgh Forge ~~ Iron Works, 34 
furnaces; Clinton Works, 26; Millvale Mill, 


28; Fort Pitt, 21; Wilson, Walker & Co", 
30; Carnegie Bros. & Co?, 38; Solar Iron 
Works of Wm. Clark & Co., 21; Keystone, 





Diameter Length of Width of Diameter of Length of 
No. Width. Thickness. of opening opening Pin Pin 
Shank. for Boxes. | for Boxes. suitable for suitable for | 
g 7 q 3 5 1 
1 2 i? 1 Lys 1,5 4 to 8 1 to ly 
2 23 if 1} 13 ly £ to 14 14 to 12 
2 911 1.3. 14 ol 1L.. 14 to 12 14 to 2 
; a's i ; a1 tg 3 5 Bi} 91 
4 3} 1,%, 12 24 145 12 to 12 17 to 23 
5 34% 134 2 2 2:55 12 to 1/ 2 to 238 
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6 Bit 12 Q! 33 2.7, 1; to 24 2} to 3 
7 43, 21 24 34 git 2 to 23 24 to 3} 
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‘John H, Flynn on Promoting Machinists,, A. M. 


The late John H. Flynn, president of the 
Railway Master Mechanics’ Association, 
passed through the experience of shop ma- 
chinist and locomotive engineer on the road 
before reaching the position of master me- 
chanic. He retained to the last a liking for 
machinists to make locomotive engineers 
from, but he always made machinists go 
through a good thorough training as firemen 
before he would permit them to take charge 
of engines. He acknowledged that personal 
experience convinced him of the necessity of 
adopting this course. At one of the first 
meetings of the association which he at- 
tended, he spoke at considerable length on 
the subject, using the words: ‘‘I, myself, 
would prefer the machinist engineers, 
although, like the rest of master mechanics, 
I promote intelligent and deserving firemen. 
The fault of the machinist is this: Knowing 
every part of the engine, as he does, he goes 
out with the idea that he has nothing to 
learn. I know that, because it was my expe- 
rience. I am looking now at the gentleman 
with whom I went out to learn to run, and 
although he may forget it, I remember it 
I thought I knew something about 
running an engine, and I undertook to sug- 
gest something about it, and he said, ‘ Young 
man, you are here to learn and not to sug- 
gest.’ I have had experience of the same 
kind when I took young men out to teach 
them how to become engineers. I remember 
one instance on our road of a young ma- 
chinist of extra capacity, who had a desire to 
learn to be a locomotive engineer, and got 
permission from the master mechanic to go 
on the road. I took him out and pointed 
out several places where it was difficult to 
stop, and where it was necessary to have the 


Byers & Co., 26; Republic, 20; 
American, 16; Etna Iron Works, 29; _in two 
mills of Oliver Bros. & P hillips are 75, and 
in one 15 furnaces. This shows 15 mills 
in which there are 472 furnaces. The fol- 
lowing are on six heats: The works of J. 
Painter & Sons, 67 furnaces; Sligo Mill of 
Phillips, Nimick & Co., 32; Juniata, Shoen- 
berger, Speer & Co., 29; the Sable Iron 
Works of Zug & Co., 34; Star Iron Mills of 
Lindsay & McCutcheon, 39; Kensington 
Works of Lloyd & Sons, 20; Anchor Mill of 
Chess, Cook & Co., 24, four days a week; 
Soho Mills of Moorhead & McCleane, 22; 
Hussey, Howe & Co.’s steel mill is making | 
tive heats; their puddling department has 16 | 
furnaces ; the Wayne Works 28. This makes | 
291 furnaces in nine mills, or a total of 783 | 
furnaces ghat are in operation every day. 
The Wayne Iron Works is of late very un- | 
certain, but about half the time the puddlers | 
are working double turn. At Zug’s mill one | 


forge is nearly all the time on double turn. |ing that they never wear out. 


Lima, O., 
| following shop notes: 
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ing the distance between the vides, so that 
the belt may be tightened. 
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Lima Machine Shop Notes. 


After visiting the machine shops of the 
Cincinnati, Hamilton & Dayton Railroad at 
Mr. Frank C. Smith sent us the 
Mr. John Black, 
master mechanic here, has a good scheme 
on tires. He has them rolled in the section 
shown in the accompanying cut, the idea being 
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that when they have to be turned it is only 
necessary to turn off the distance cd. Many 
master mechanics bevel off the outside of 
the tire tread by turning, but this saves 
that work. It also prevents the shoulder 
from forming on the outside of the tire by 
wear of the inside, a thing that leads to 
much destruction of frog and damage to the 
engine. 

Mr. Black finds that freight cars sided up 
lengthwise do not hold water so readily or 
rot out so soon as those sided up and down, 
and besides the lengthwise siding allows of 
the removal of a side sill for repairs without 
taking off the entire siding, as is necessary 
with the other style. He is also putting 
into the arches of his engines, which are 
from 36 to 40 inches long all of the rigging 
usually put into the ‘‘ extension smoke 
arch,” and finds that he gets as good results 
as with the long or ordinary extension. His 
arrangement does not require to be cleaned 
out as the exhaust takes the sparks out of 
the stack. With the ordinary extensionruns 
are frequently made of 300 miles with but 
one cleaning, and then not over two wheel- 
barrows full are taken out. On other roads 
the extension by a different adjustment of 
bafile plate will have to be cleaned every 50 
miles, which goes to show that all extensions 
throw more or less sparks, and those in 
which 300 miles are made with one cleaning 
are, so far as retaining the sparks is con- 
cerned, no better than Mr. Black’s arrange- 
ment, as the matter of retaining two wheel- 
barrows full of sparks in a run of 300 miles, 
is of no importance, as if thrown out in that 
length of run they would not be appreciably 
noticed. Mr. Black’sarrangementallows, of 
course, of enlarging the nozzles and decreas- 
ing the back pressure, and this feature ap- 
pears to be the only really beneficial feature 
of the extension. On the tumbling shaft, 
bearings, etc., Mr. Black bushes not only 





| the box or standard, but the journal of the 


tumbling shaft also, so as to retain the origi- 
| nal centers and prevent the journals becom- 


| 
| ing small and shaky by successive turnings 


for new fits. He also uses cast-iron guides 
and cast-iron cross-heads exclusively, find- 
Three years’ 


This has been the average run for at least | service shows a wear of but the thickness 


five months in this mill. 


‘* The mills that are idle are the Elba Iron | 


and Bolt Works of 30 puddling furnaces (a been trued up in that time. 


member of the firm says it will be started up | 


inside of two weeks) ; Pennsylvania forge of 
Everson, Brown & Co., 17; the old E agle | 
Mill, 14, and the V esuvius Iron Works at/| 
Sharpsburg, 28 furnaces; the 
mill of Lloyd & Son, 2 All the muck iron 
made from these mills is worked up as fast 
as it is turned out. The Kensington Works 
has a stock of probably 1,000 tons, and that 
is the most of any. Some have not enough 
to run them a week, and if anything was to 
take place in the puddling departments of 
Painter’s and Carnegie’s works the finishing 
mills could not be kept running two days on 
the stock of muck iron on hand.” 


. 
ai 

James P. Hanson, Oshkosh, Wis., has re- 
ceived a patent on an improved device for 
tightening and guiding belts. The device is 
intended for transmitting power when the 
second shaft is set at right angles to the first, 
the second shaft being carried on a movable 
frame, which provides the means of chang- 


| 


Kensington | 


| of a sheet of paper, the guides never having 
In a conver- 
sation with a prominent master mechanic 
lately, he expressed the opinion that the 
wear of tires was much more largely de- 
pendent on the engineer than was ordinarily 
believed. He gave an engine, say No. 1, a 
new set of tires: engineer A ran her and he 
found the engine had made 125,000 miles 
when it was necessary to turn the tires. He 
had at the same time given another engine, 
No. 2, a new set of tires, which was run by 
engineer B, and he found she had made but 
37,000 miles when the tires needed turning. 


| He then put B on to A’s engine, and A on to 


B’s, and when it was necessary to again turn 
the tires A had made 96,000 miles on B’s 
engine, and B 40,000 on A’s engine. By 
following this practice he soon established 
the fact that the handling of the engine had 
all to do with it, and at once discharged all 
engineers who did not make over 40,000 
miles between the turnings of the tires. 
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work of Pulling a Heavy Freight Train. 
By Anaus SINcLaIR. 


A short time ago I was requested to take 
a part in making indicator and other tests of 

locomotive belonging to the Burlington, 
(Cedar Rapids & Northern Railway Company. 
The tests were made on engine 81, on Octo- 
per 15, in the course of a run from Riverside 
to Cedar Rapids, Iowa, a distance of 47 
miles. 

The object of the tests was to show the 
working of an ordinary locomotive pulling 
a heavy freight train in the way that such 
trains are daily taken over the road. Nopre- 
liminary preparations were made for the trip, 
beyond those necessary for ascertaining the 
consumption of coal and water with accu- 
racy. To provide a fairly correct means of 
gauging the amout of water that passed into 
the boiler, we weighed the empty tender, 
then filled it with water 
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side were taken by the writer. Mr. Wight- 
man used a No. 60 spring, and I used one 
of No. 50. For convenience of publication 
the cards reproduced were all taken with my 
indicator, but it was put on the right hand 
side during the latter part of the trip. Mr. 
Morris Sellers watched the throttle and steam 
pressure; Mr. G. Y. Smith took the record 
from the counter, an instrument lent us by 
Mr. J. D. Campbell, of the New York ele- 
vated railroad shops, and Mr. R. W. Bush- 
nell, master mechanic of the road where the 
experiments were made, directed where 
cards should be taken. The twelve diagrams 
which we reproduce one-half size are only : 
small part of those taken, but they give a 
fair representation of the whole, and indi- 
cate graphically the work done by the loco- 
motive during the trip. 

The engine left Riverside with 26 cars, 
most of them being loaded with coal. At 
Iowa City 6 cars were left, leaving 20 in the 
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formed 13,926,000 foot pounds in one minute 
which extended over 1,965 feet. At this rate 
the engine would exert 37,495,816 foot pounds 
per mile, which makes rather more than 10 
pounds of traction for each ton of train and 
engine. This traction may seem high, but it 
must be remembered that the engine was 
working above the power needed to keep 
the train in uniform motion. Cards 2 and 3 
give a fair representation of the work done 
in keeping the train going. They were both 
taken on slightly rising track, on spots that 
presented a good average of the road’s plane 
throughout the section. Taking the average 
of the two cards, one represents 157.5-horse 
power. This, for both cylinders, represents 
10,395,000 foot pounds of work per minute, 
and is extended over 1,847 feet, making close 
on 30,000,000 foot pounds to the mile. On 
this basis, the total resistance of train 
and engine was slightly over 8 pounds per 
ton. 





ADVANTAGE OF RUNNING 
WELL 


WITH REVERSE LEVER 
HOOKED BACK. 

After passing over the first hill out of Iowa 
City, the track descends about 20 feet in two 
miles, and then rises 109 feet in the succeed- 
ing two miles and a half by irregular pulls, 
4,200 feet of the grade rising at the rate of 63 
feet per mile, and having a 3° reverse curve 
in the middle. It is the custom of train men 
to run for this grade, so that the momentum 
acquired may be utilized in keeping up speed 
on the hill. Cards 5 and 6 show the working 
of the engine while forcing the train into 
speed between the grades, and they indicate 
256 and 280 horse-power respectively. In 
card 6, where a speed of 164 revolutions per 
minute is reached, the back pressure is con- 
siderable. A comparison of this card with 
card 8 will let engineers perceive the eco- 
nomical advantage of keeping an engine 
hooked up as close as possible when running 
above slow piston speed. In card 3 the ex- 

haust line goes down to 


and run the water off the atmospheric line, 
inch by inch, while the a pee nn Py ee ey Boiler Pressure /2 Pounds. so there is no back 
tender was standing on Revolutions per Minute, 150. ; onthe tenga ™ r vsti 29. segs 94 eke e, pe ‘. | pressure against the 

e . y ag off at 72 inches of stroke. utting oJJ GES) tnehes ing QJJ ate ee eae eres | ’ . . x ‘ 
weighing scales. By ne se of stroke. piston till the period 
keeping a record of the = : | of compression is 

: ‘\ \ r 

loss of weight due to the ; K reached. When card 
fall of each inch, the ans \ 6 was taken, the re- 
data were obtained for = verse lever was in the 
forming a scale show- 5 notch from the cen- 
ing the gallons of water i = $ es: ter, which admitted so 
in each inch down- : ~ much steam to the cyl- 
ward. inder that the large vol- 

To ascertain the ex- ume could not escape 
act quantity of coal | quickly enough to 
used, what was con- avoid back pressure. 
sidered sufficient for Boiler Pressure 120 Pounds. | It is from this cause 

e Revolutions per Minute, 42 | - ; 
the trip was carefully Cutting off at 20} inches of stroke. \ that an engine running 
weighed and put on to \ Boiler Pressure 4/2 Pounds. Sevotuttons nD oe gases at very high speed, 
: : Revolutions per Minute, weweemecwmne Per’ SEER UE ‘ ‘3 ° 

the tender, the quantity Cutting off at 13 inches of stroke. Cutting off at 15 inches of stroke. well hooked up, will 
remaining after the trip , lose speed when the 
being weighed and de- iin 4 ; ~ G lever is advanced a 


ducted from the first 
figures. A level fire 
about six inches deep ( 
was on the grates when 
the trip coal was put on 
the tender, and as near 
as possible the same 
depth of fire was in the 
fire-box at the conclu- 
sion of the run. The 
water level in the boiler 
was left at the same 
point it was when the 
run was begun. 
The locomotive was 
a ten-wheel engine, 
built at the Pittsburgh 
Locomotive Works. 
The total weight of the ' 
engine in working 
order is 89,000 pounds, 
of which about 66,800 
pounds rest on the 
drivers. The cylin- 
ders are 18x24 inches; the driving wheels 50 
inches diameter, with a rigid base of 10 feet 
S inches. The steam ports of cylinders are 
16x1} inches, and the exhaust port is 2} 
inches wide. Outside lap of valves {-inch, 
and no inside lap. In full gear the lead was 
-inch, increasing as the engine was hooked 
back till it reached ,% in the first notch off 
the center, which represents a cut-off at 85 
inches of stroke. The extreme valve travel 
was Dinches. Double nozzles are used 3} 
inches diameter, with extended front and 
open stack. 
52 inches diameter, with fire-box 84 inches 
long by 84 inches wide ; there are 144 tubes 
2; inches diameter and 13 feet long, the 
whole giving 1,200 square feet of heating 
surface, the grate area being 19.85 feet. For 
feeding purposes two Friedman injectors are 
used, one doing the work all the time of the 
run, 


The engine has a straight boiler 


The indicator diagrams were taken with 
labor indicators, oné being connected to 
each eylinder. 
taneously at the points where it was deemed 
‘he most desirable to find out the work the 
engine was doing. On the right hand side 
Mr. D. A. Wightman, superintendent of the 
Pittsburgh Locomotive Works, handled the 


The cards were taken simul- 


Boiler Pressure (25 
Revolutions per Minute, 92 


Cutting off at 164 inches of stroke, i 


Boiler Pressure / 


ounds. 

Pounds Boiley Pressure 
Revolutions per 
Cutting off at 16 


from Cedar Rapids, where two more cars 
were taken on and brought to Cedar Rapids 
and there weighed, the total amounting to 
542.35 tons, exclusive of engine and tender. 
The distance from Riverside to Iowa City is 
14 miles over an easy, undulating, fairly 
straight track, which, according to the pro- 
file, rises 87 feet and falls 78 feet, leaving a 
mean rise of 9 feet. The first three cards 
were taken on this section, all of them on 
slightly ascending grades, and they closely 
represent the work done by the engine pull- 
ing a train of 625 tons. 

The descending grades so well balance the 
ascents on this portion of the road that the 
engine would not have more work to-do than 
what is represented by arise a little over one 
foot to the mile. The first card, which indi- 
cates 211.00 horse power, was taken less 
than two miles from the starting point when 
the engine was still working the train into 
speed, and the reverse lever was in the second 
notch from the center. The throttle valve 
was full open, as it was during the greater 
part of the trip. As both cylinders indicated 
power remarkably near equal, it is perfectly 
safe to double any card to calculate the work 
done by the engine at the time it was taken. 


Boiler Pressure 


Cutting off at 


125 Pounds. 
Winute, 142 
inches of stroke. 


35 Pounds. » ' ° 
“ : : jogs Boiler Pressure (30 Pounds. Boiler Pressure / 
Revolutions per Minute, M pe Revolutions per Minute, 448 Revolutions per Minute, 6s 
Cutting off at 16) inches of stroke. | | Outttua off at 4 inches of stroke. { ! 
\ 
10 11 12 
train, which were taken to Solon, eight miles WORK ON HEAVY GRADES. 


From Iowa City to Cedar Rapids the road 
is extremely hilly, there being scarcely a 
mile of level track throughout the whole dis- 
tance. Starting from Iowa City the track 
rises 45 feet in a distance of 3,900 feet, being 
equal to an ascent of 60 feet to the mile. 
This grade begins on a curve of 3° 11’, and 
ends on a 2° 45’ curve. Card No. 4 was 
taken on this latter curve while the engine 
was toiling up the steep ascent. This card 
indicates 134.5 horse-power, and for both 
cylinders represents 8,877,000 foot-pounds of 
work exerted 549 
feet. 

The train from lowa City weighed 481 tons, 
and, with engine and tender, reached the 
aggregate weight of 556 tons. On the grade 
of 60 feet to the mile, where card 4 was 
taken, the whole load had to be raised, what 
was equal to a vertical height of 6.23 feet in 
the minute of work represented by the dia- 
grams. This labor alone was 556 tons x 
2000 1112000 pounds x 6.23 feet 
6927760 foot-pounds. This, deducted from 
the total power developed by the engine, 
leaves 1,949,240 foot-pounds to overcome the 
ordinary train resistance of 556 tons through 
549 feet, and is equivalent to 6.3 pounds per 


through a distance of 


ndicator, and the cards from the left hand The first card indicates that the engine per- ton through each foot. 





425 Pounds. 
Revolutions per Minute. 196 
inche 


Cutting off at 94 inches of stroke 


notch. The back press- 
ure in such a case be- 
comes so great that it 
acts as a brake on the 
piston. In card 9, 
although the piston 
speed is 128 feet per 
minute greater than the 
speed when card 6 was 
taken, the back press- 
ure is less, the cut-off 
place three 
earlier in the 


s of stroke 


taking 
inches 
stroke. 

By the time the train 
reached the beginning 
of the two and a half 
mile grade, it was run- 
ning over thirty miles 
an hour, and the speed 
was well maintained 
the whole way up. On 
the portion having 
63 feet rise to the mile, 


»5 Pounds, 


which was almost at the top, the train 
was running fifteen miles an hour, and 
there card 7 was taken. It indicates 250 


horse-power, both sides representing 16,500, - 
000 foot-pounds of work donein one minute, 
over 1,203 feet of track. 

When the number of foot-pounds due to 
pulling the train up the grade is deducted 
from the quantity found by this card, it will 
be discovered that very little power is left to 
represent the ordinary train resistances. The 
reason of this discrepancy is that the engine 
was working faster than it would have been 
had all the grade been of the same steepness 
as the part where the card wastaken. Part of 
the work done on an easier grade was used 
in getting the train over the steep part, so 
the full amount of work due to the grade is 
not seen in the diagram. 

Card 8 was taken under circumstances 
somewhat similar to the conditions attending 
cards 5 and 6, and it possesses their objec- 
tionable features. Here the engine was ham- 
mered hard over a small sag between two 
grades. 

Card 10 was taken on Morse Hill, the 
steepest pull on the division, where the track 
rises 170 feet in three miles, part of the grade 
rising sixty-six feet to the mile. The train 


was started at the foot of the hill, and this 






4 


card was taken one mile from the start on 
the steepest part. It indicates 281 horse- 
power, so that both sides exert 18546000 
foot-pounds of work per minute over 1229 5 
feet of track. Card 11 was taken where the 
grade eased up to fifty feet to the mile. It 
indicates 311 horse-power for one side per 
minute. The power developed in this case 
is 20,526,000 foot-pounds over 1,543 feet of 
track. 

When card No. 12 was taken the train was 
ascending the last heavy hill on the division 
on a grade of sixty-six feet to the mile. At 
the preceding station two additional cars 
had been taken on, increasing the load to 
542.35 tons. The intention was to put on 
enough cars to make a full load for the 
engine, but there were not enough cars at 
the station to do this, so the last grade like 
the others was ascended with ease. Card 12 
was from the right-hand cylinder. 

EVAPORATION OF WATER. 

During the trip 25,710 pounds of water 
were evaporated by 5,800 pounds of coal, 
giving an evaporation duty of 4.43 pounds 
of water from 51° Fabr., the temperature of 
the feed to the pound of coal, equivalent to 
5.16 pounds of water from and at 212° Fahr. 
The coal was a light bituminous coal, mined 
at What Cheer, lowa. It has inferior calorific 
efficiency, but it burns clean and is easily 
managed. Repeated experiments were made 
with similar coal by a committee of the 
Master Mechanics’ Association in 1880, to 
test its value for steam making. In a report 
on page 46 of the proceedings at the meeting 
of 1880, the committee say that the evap- 
orative capacity of lowa coal varies from 3.77 
to 4.90 pounds of water to the pound of coal. 
The performance of engine 81 compares very 
favorably with that report. 

CONDITION OF THE ENGINE. 

The engine is nearly new, and had run 
under 10,000 miles when the tests were made. 
Nothing was done to the valves or pistons to 
prepare for the test, so the engine is a fair 
representative of its class doing ordinary 
heavy freight service. The cards for the 
conditions under which they were taken, 
give good examples of diagrams from the 
link motion, showing very even work be- 
tween the two ends of cylinders, and good 
distribution of steam. The fluttering notice- 
able on the top of several cards, particularly 
card 4, is caused by the momentary fall of 
pressure, due to the opposite cylinder begin- 
ning to take steam. Engine was handled 
very well, but was hammered hard, up and 
down hill. With a moderate train, on aroad 
with few steep hills to climb, the evaporative 
efficiency would have appeared much 
greater. The engine did all the required 
work with perfect ease, operated very 
smoothly and steamed freely. During one part 
of the trip a speed close to 50 miles an hour 
was attained, and although the small wheels 
and heavy rods were moving at high veloc- 
ity, the engine ran without jar, jerk or 
pound. 

Those taking part in the tests performed 
their several duties like veteran experiment- 
ers; and we were all under obligations to 
Mr. Robert Williams, general superintendent 
of the road, for courtesies in arranging the 
trip. I have also to thank Mr. H. F. White, 
chief engineer of the road, for a profile of 
the division, which he made for my use. 

—  <. 


Successful Car-Starter. 





Speaking of unfruitful inventions in his 
opening address, President Sweet said: ‘* All 
of us have realized the loss and waste of 
power in stopping and starting street cars. 
The most of us have heard of some man get- 
ting up a device by which the lost energy in 
stopping was to be stored and given out in 
starting, and that the device was about to be 
tried, and that was the end of it. No one 
conversant with the mechanical achieve- 
ments of our people can doubt the possi- 
bility of solving the mechanical part of the 
problem, and the conclusion is probably that 
the task has been too much for the man, or 
the gain did not pay the cost. Both these 
conclusions are wide of the mark. The 
thing has been done, the contrivance simple, 
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The parts are joined in the follow- 
ing manner: The wrought-iron band 
J, is first shrunk upon the head B, 
to keep it from fracturing, and the 
head, with the band shrunk upon it, 
is then heated toared heat. The 
tapering sleeve or ring C, which is 


> split like a piston-ring,is now slipped 


over the end of the piston-rod; the 











head B, whilered-hot, placed around 
this; and the die placed so that the 
lugs on it come directly opposite 
those on the head. The tapering 
ring Cis then driven down tightly 
with a sledge; the head left to cool; 
and finally, the bands shrunk around 
the lugs as shown in the sketches. 
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the weight not excessive, and the operation 
as simple as operating ‘the common brake. 
In fact, a perfect mechanical success, and yet 
condemned and thrown aside in less than a 
week, for the simple reason that the better it 
worked the faster it made balky horses. The 
horses in this case exhibited the same degree 
of intelligence as shown by the railroad 
brakemen, who rebel against the introduc- 
tion of safety appliances to car couplers, on 


the plea that ‘any one can couple cars with | 


,” 


them things. 
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A Novel Hammer Head and Die, 





By Wm. Hewirt, Trenton, N. J. 





A PAPER READ BEFORE 


MEOHANIOAL 


THE AM. SOOIETY OF 
ENGINEERS, 





In the ordinary construction of steam 
hammers the head and die are usually se- 
cured to the piston-rod, which is slightly ta- 
pering at the end, by means of keys applied 
to aslot in the connection between the pis- 
ton-rod and head, and a dovetail joint in the 
connection between the head and die. The 
objection to this aud all other modes of 
connection by means of keys is, that the un- 
equal expansion and contraction of both the 
head and die continually knock the keys 
loose—no matter how tight they may be 
driven——necessitating frequent stoppages to 
tighten up, which are sufficiently annoying 
in themselves, even if they do not lead to 
more serious consequences, such as_ the 
bursting of a head or cracking of a die; and 
although these parts are generally made of 
cast steel, such events are not of uncommon 
occurrence, especially in shingling, where 
foul blows are frequent. 

The device which I present to your notice 





The opposing faces of the lugs are 

faced off or beveled so that they do 
not touch in the contact of the die 
with the head, in order to provide 
against the possibility of their receiv- 
ing or sustaining any portion of the 
shock from the blows of the hammer, 
which otherwise would break or de- 
stroy them. The bands around the 
lugs in shrinking are of course sub- 
jected to an enormous tension, which 
retains. them fixedly in position and 
holds the die immovably in place un- 
til it is worn out, when it is removed 
by cutting the bands and replaced 
by a new die. The head #, on cool- 
ing, shrinks sufficiently, as practice 
has proved, to prevent the tapering 
ring C from slipping or shaking 
loose. A leather washer is placed 
| between the end of the piston-rod and die, 
| to provide for a slight amount of elasticity 
and ameliorate somewhat the force of the 
severe blows. The tendency of the blows, 
|it is obvious, is to drive the tapering ring in 
tighter, and the force thus exerted outwardly 
|against the head is so great that it would 
‘soon break it if it were not for the wrought- 
|iron band J, which effectually prevents this. 
The head and die are made of cast iron. 


— ape ee 


Glass Tube Cutter. 





The tool illustrated .in the accompanying 
|engraving is designed to cut water-line 


| 
| 
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glasses to length, an operation which we 
can say from experience it will perform with 
great rapidity and in the most satisfactory 
manner. Its construction is clearly shown. 
One arm carries near its end a small rotary 
cutter. This arm is inserted in the end of 
the glass tube to the required distance, the 
outside of the tube resting in the circled end 
of the other arm. With a slight pressure of 
the hand on the handles, and a rotation of 
the glass, the cutter makes an even cut 
around the inside of the tube, and a very 
slight pressure breaks it off. 

The total length of the tool is nine and 
one-half inches, and it will cut a glass any 
distance from the end up to about five inches. 
It represents the best solution of ‘* how to 
cut water-line glasses to length” we have 
yet seen, 

. The manufacturers are Hunt & Connell, 
Limited, Scranton, Pa. 


in this paper was applied a few years ago to | 


a Sellers hammer in the works of the Tren- 
ton Iron Company, and has effectually over- 
come the difficulties mentioned, 
much cheaper as well as better arrangement. 

Referring to the accompanying sketches 
(Figs. 1 and 2), A is the piston-rod; B the 
head secured to the lower extremity of the 
piston-rod by means of a tapering split ring, 
(, and a circumscribing wrought-iron band, 
J. E isthe die. 
projecting radially from the exterior face of 
the lowermost portion of the head, and /7/’, 
HT’ area corresponding series of lugs pro- 
jecting similarly from the exterior face of the 
uppermost portion of the die. The two 
series of lugs in the set of the parts are so 
disposed as to be vertically aligned in cor- 
responding pairs. 


being a 


H, H are a series of lugs | 
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LETTERS FROM PRACTICAL MEN, 





A Drying-Room for Blue Prints, 
Editor American Machinist : 

Reading in a recent issue of your paper 8. 
H. Harrington’s article on the ‘ Taking of 
Blue Prints,” and the description he gave of 
his excellent arrangements for taking them, 
I was reminded that there was one thing 
lacking to make his arrangements still more 
excellent, and the same thing is lacking in 
several other establishments that I could 
mention, and that is a drying-room for the 
prints after they leave the bath. We have 
everything ‘‘ ship-shape” to hurry along the 
| taking of the copies; then lose the time gained 

in drying them by hanging them on a pole 
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| oron racks in aroom of ordinary temperature 
We ought, instead, to provide a small room 
heated to not less than 125°. And further. 
instead of hanging the prints directly on th: 
racks in folds, which often causes them t 
dry “‘ wrinkled,” suspend them by one edg: 
from or in small spring clamps, fastened 
conveniently to the racks. Where I am em 
ployed we have very good arrangements fo: 
taking copies, but poor arrangements for dry. 
ing them. When we have 50 or 100 blue prints 
to take, if it is a bright day we can take them 
faster than they will dry, and we have them 
hanging all about the room. Drarrsman, 
B. & O. R. R. Baltimore, Md. 


Distribution of Sixty Working Hours 
a Week. 
Editor American Machinist: 

A paragraph in the last column of page 8, 
of your issue of November 8, could hardly 
have been published with full knowledge of 
the facts, and gives an unfair impression 
concerning an estimable man and an upright 
magistrate. The distribution of the legal 
sixty hours per week working time is varied 
according to the season of the year, and has 
always been arranged to suit the convenience 
and preference .of the people employed. 
Some mills run (at least at some seasons of 
the year) eleven hours on each of the first 
five working days of each week, and only 
five hours on Saturday. The time fen- 
tioned, ten hours and fifteen minutes each 
day for five days, would make fifty-one hours 
and fifteen minutes, leaving eight hours and 
forty-five minutes on Saturday. This is so 
well understood in manufacturing towns that 
the reporter would not think to mention it, 
and so left it obscure. J. C. Hoapiey. 


How to Do Brazing or Hard Soldering. 
Editor American Machinist: 

I have received a great deal of useful 
information through your paper from the 
practices and experiences of others, and am 
willing to add my mite on brazing or hard 
soldering. 

I have used one part silver, two or three 
parts brass, a great deal for jobbing or 
when I wanted a good job, and a little goes 
a good ways. It is first-class for steel, 
wrought iron and malleable sheet brass or 
brass wire. It flows splendidly, and holds 
good for iron and steel. A larger per cent. 
of brass can be used, but it will take a higher 
heat to melt it. Cast-brass is hard to solder, 
but I never failed on that. I think it is be- 
cause it is porous, as rolled or compressed 
brass gives no trouble. It appears to eat in 
and be absorbed by the brass. A piece of 
coin silver will do in most cases. When 
this will not do, put some pieces of coin 
silver on the place to be soidered; then put 
some silver solder, of one part silver and two 
brass, on top; then heat up till they flow. By 
| varying the proportions of the solder, I think 
| nearly all kinds of cast brass can be soldered. 
| TINKER. 





| To Disconnect a Locomotive with a 
Broken Valve Yoke. 
Editor American Machinist : 
| ‘*To Disconnect a Locomotive with a Bro- 
ken Valve Yoke,” L. S. S. ran a risk in not 
taking off the steam-chest lid. If the stem 
had been broken off inside the steam chest, 
| instead of the voke, it is most likely that the 
stem would have blown out, and the valve 
would then have been at liberty; or, if the 
whole of the front of the yoke had been bro- 
ken out (on some engines), the valve could 
| have moved far enough ahead to leave the 
exhaust port open. You cannot tell posi- 
tively what should be done in such cases 
| without removing the lid; better take the 
| safe course, and run no risks, but ‘‘All’s well 
| that ends well.” I read a great many me- 
| chanical newspapers, and consider the AmEri- 
| OAN MAOHINIST superior to them all for engi- 
neers and machinists. Ss, A. A. 
York, Pa. 5 
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| The recent annual meeting of the Ameri- 
| can Society of Mechanical Engineers was well 
attended. A large number of new members 
| were elected. J. F. Holloway, of Cleveland, 
| was elected President, and F. R. Hutton, 15 
Cortlandt St., N. Y., re-elected Secretary. 
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American Society of Mechanical En- 
gineers. 


The fifth annual meeting of the society 
was opened in the Hall of the Academy of 
Medicine, New York, on the evening of 
November 5. After some preliminary busi- 
ness, President Sweet addressed the meeting. 

At the conclusion of President Sweet’s ad- 
dress, Prof. Eggleston gave instances in 
which he had met with practical demon- 
strations of the truth of his theories respect- 
ing the critical temperature of metals. 


He |} 





prove mathematically that certain things are 
and must be true, he does not ask the 
students to believe it until he has given visi- 
ble demonstrations, and this is done very 
largely through the agency of mechanical 
contrivances. It is true he makes these 
things or the most of thém himself, but they 
are none the less mechanical because of 
their being made by a philosopher. 

‘* While mathematics and medicine are ex- 
ceptions, surgery is balf mechanical, and 
astronomy is built up and turns upon the 
perfection of the astronomical instruments, 





was on board the steamer Aurania when the | and the perfection of the instruments comes 
engines had to be suddenly reversed, and the | by the painstaking, delicate touch of the 
strains resulting from that action broke the | patient, sharp-sighted workman. 


metallic packing in a piston stuffing-box to 


‘It isnot probable that many men in Asaph 


pieces, and he felt assured that the breakage |Hall’s place would have discovered the 


would not have happened had the metal not 
been at the critical temperature. Experi- 
ments carried out by the British Admiralty 


on all kinds of steel indicated that the critical, by which they were discovered. 


| Moons of Mars—still possibly a dozen would, 
| while half the number put in Alvin Clark’s 
| place could not have made the instruments 
And yet 


temperature was very pronounced in every Asaph Hall has received medals of honor 


grade of this metal. 


| from learned societies, while Alvin Clark 


In the course of his o pening address Presi- | will not have his brow decked with a laurel 
g 


dent Sweet said : 


wreath long enough before his death to have 


‘It is generally thought by mechanics, as | the laurels wilt before he does himself. 


by others, that an essay on purely mechanical 


‘*Science has flourished beéause of the 


subjects cannot be made of interest to a’ good it hasdone. It has been popularized by 


general audience. While I do not propose 
to prove by argument or demonstrate by 
display that this is not true, I do not believe 
it. 

‘‘Ts it probable that Wendell Phillips, who 
could hold his audience spell bound an hour 
and a half reciting scraps of history relating 
to the lost arts, could not have found enough 
of general interest in the world of live 
mechanical wonders to entertain people one 
brief half hour’ 

‘*Ts it possible for those who spend days 
and weeks at our exhibitions viewing the 
wonders, 90 per cent. of which are purely 
the result of machine work and mechanical 
processes, cannot be interested in a vivid 
description of the inventors and their in- 
ventions, the machines, the processes, and 
the skill of their operators? If so, then the 
fault lies with them, or the failure is with 
the speaker, and I believe the fault is not 
with the people. 

‘*Ruskin, speaking to his Edinburgh aud- 
ignce on the subject of architecture said: 
‘You can and ought to be interested in 
architecture. You all jave to live in and 
use buildings, and have more or less to do 
with their construction.’ While Ruskin was 
usually looking at the matter in an artistic 
sense, he never overlooked nor failed to 
enforce the principle and the importance of 
sound mechanical construction. 

‘‘The reason why the citizens of Edinburgh 
should be interested in architecture holds 
good against all of us—and the same reasons 
hold good why all ought to be interested in 
mechanics. Can any one have an interest 
in mankind and civilization and overlook a 
class comprising one-fourth of the entire 
population of the United States, and over 
one-third of Great Britain? Or can one go 
on advancing civilization without giving a 
thought to the agencies that have con- 
tributed so much towards making modern 
civilization possible ? 

‘*Modern science has mainly or almost 
wholly grown up within the last century. 
Science began to flourish when it could 
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that of our world’s history, would bring us 
back to living in mud hovels, with nothing 
to eat but roots and herbs and nuts. Thus 
we have on the one hand the greatest of 
men, whom the world could have gotten 
along without; and on the other, the sim- 
plest of tools, without which the world 
would be a desolate waste. The greatest of 
men and the least of tools! An absurd com- 
comparison, surely; though we may not all 
agree upon the direction from which the ab- 
surdity approaches. 

‘“‘T think I know the temper of an audience, 
the most of whom have spent their lives in 
study, and who have had it taught to them, 
and who in their turn teach it to others, that 
there is nothing likeeducation. Thethought 
has long since come into your minds that he 
is comparing work with thought, hand-work 
with brain work, and material with ideal, and 
does not know the difference. Let us see: 
What is a book but the embodiment of 
thought, or a train of thoughts? And what 
is the loom but the embodiment of a thought, 
or a train of thoughts? The construction 
of the loom by the pattern makers and the 
founders and the forgers and the fitters, is 
what many choose to term mechanical. So. 
too, is the writing and the printing and the 




















showing its good to the world. 
mechanics has never been popularized ; and 
for its importance in the world it has had 
few champions. It may not be fitting for us 
to draw comparisons between science and 
mechanics, but let us erect a balance, not a 
mechanical structure, but a purely ideal one. 
Place in one pan all the science and scientists 
of all time, and in the other pan, not the. 
mechanics and mechanical achievements, 
but simply the steam engine, the locomotive, 
and the steamboat. Then say, to the world, 
‘*Of these things, you can have one but not 
the other.” Which would it take? Whocan 
tell ? Not you, not I.” 

After portraying at some length the benefi- 


dent Sweet continued: 
‘‘James Freeman Clarke,in one of his papers, 
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show its use, and it has flourished in propor, | 


tion to its usefulness. No one questions a 


scientist at the present day as to the use of | 


this or that discovery or fact without finding 
him ready with his useful answer. 

‘‘It has been the proving of the value of 
science that has made it possible for a 
purely scientific lecture to command as fair 
audiences as those on any other subject. 
Now, blot out of science all that is mechani- 
cal and what would remain? Mathematics 
ind medicine and fragments of undemon- 
Strated theory. The of modern 
chemistry turns upon the perfect balance. 
lt may be argued that the chemist often 
True, but then 
be a chemist and becomes a 


success 


makes his own balance. 
ne ceases to 
mechanic, 
‘The modern physical laboratory is a per- 
feet of mechanical 
Though the philosopher believes, and may 


museum wonders. 


‘left dry. 


| making animal. 


uses as an argument against the Darwinian 
theory the fact that man is the only tool- 
A fair investigation of the 
subject will convince most men that the 
world is indebted to the tool-makers for more 
than that for furnishing an argument against 
Darwinism. If the literary world were 
called upon to select the greatest man of 
modern times, Shakespeare would no doubt 
have a fair majority. If all the works of 
Shakespeare were blotted out of existence, 


the world would meet with an irreparable loss; 


or had he never lived, a great fountain of 
knowledge and pleasure would have been 
Still the world would have gone 
on; civilization and religion and industries 
would have advanced about the same as they 
have advanced. 

‘But, suppose the hammer, and other tools 
working upon the same principle, had never 
been invented, or were to-day to be blotted 
out of existence, what would be the result? 
The thought, if carried along for ten min- 
utes, becomes appalling. A time one-tenth 





While | binding of the book mechanical. 


cent influence of the printing press, Presi- | 
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Stevens’ New SurFaAork GAUvuGE. 


The cost 
of the machine, like the cost of the book, 
depends upon the material and the labor put 
upon it. The merit of the machine, like the 
merit of the book, turns upon the genius of 
the author. The value of the machine, as 
well as the value of the book, should be 
gauged by its influence for good, and the 
amount it contributes toward the comfort 
and happiness of mankind. If this is the 
true measure of value, what, then, is there 
in the world of science, and the wonders of 
art, or the wisdom of letters,that can do more 
than stand side by side with either one of a 
dozen of our leading inventions? 

‘¢The educated portion of the world look 


upon a book, not as so much paperand print- | 
ing and binding, but as the thoughtful work 


of the author, while the same class, almost 
universally, look upon a machine as so much 
wood and iron, running their minds forward 


to what it does, and how much it will save, | 


and what the patent is worth, rather than 
backward to the brain work of its author. 
How few, or how many, have the remotest 
conception of the amount of thought. ex- 


pended on the steam engine alone? More 


than 100 years has it been going on, and | 


from 50 to 100 of those noble, hard-fisted 
thinkers in the days of James Watt, to not 
less than 10,000 hard and soft-fisted thinkers 
of to-day. And the thought expended upon 
the mechanism of the printing industry has 
not been much less than that given to the 
steam engine. The brain work invested in 
the almost fruitless attempts to invent a type- 
setting machine, which has found a tomb in 
the scrap-heap, would make quite a hill y 


the side of that spent on the mountain of | 


books which has found a sepulcher in ob 
livion. 

‘*To many of you the idea may have oc- 
curred that there is a deal of difference in 
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the kind of thought or brainwork done by 
the mechanic and that done by the author— 
the kind of difference that exists between the 
mechanical and the artistic. In many re- 
spects this is the reverse of true. Among all 
designers of industrial art, the Cesigners of 
machinery must necessarily be the greatest 
artists, because they are dealing with a thing 
of life and they are limited to the most severe 
restrictions. Painters, modelers, and authors 
are limited only by their own genius. The 
architect is more restricted, but he can add 
a panel, a niche, or a false window here and 
there, to balance his design. But the best 
mechanical engineer denies himself the right 
to add the least thing not essential to the 
necessities of the machine, nor will he even 
admit the embellishment in color; and not- 
withstanding these restrictions, some of the 
recent designs of machinery by our best 
designers are as perfect works of art as any- 
thing done in industrial art in the country. 
Devoid of poetic sentiment, ’tis true, but it 
is not art with the poetry left out. It is art 
with the poetry suppressed. Every good 
designer is an artist in spirit, and one of the 
best in this country is one of the best con- 
noisseurs, and possesses,-I believe, a finer 
collection of art work than any other private 
citizen residing in the same city.” 

After speaking at some length on unfruitful 
inventions and undervalued inventors, Presi- 
dent Sweet continued: ‘‘There is another 
class of men who are never likely to have 
their merits justly appreciated—the great 
army of lieutenants, the professional engi- 
neer’s chief draughtsman, the society’s secre- 
tary, the professor’s associate, the manufac- 
turer’s superintendent, the second engineer 
in the navy, the iron master’s assistant, the 
inventor’s model maker, the machine shop 
foreman, the man we always turn to when 
we get into close quarters, the man who 
helps us out when we cannot find the way 
out ourselves. How readily the mind of the 
superior absorbs the thoughts and hints of 
his assistant, and imagines them to have been 
his own!” 

After presenting claims for a more prac- 
tical mechanical education for students, he 
expressed the hope that the day is not far 
distant when he who knows what to do and 
how to do it will be regarded as the equal of 
him who only knows what has been done 
and who did it. 
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New Surface Gauge. 





In this tool the post A is rigidly fastened 
tothe base Bin the usual manner. Atthetop 
of the postis a nut guide m, for nut O. The 
| adjusting rod ¢ is guided at the top in a hole 
|through m, and at the bottom in a hole in 
the base B. By means of the nut O the rod 
|and attached parts can be adjusted verti- 
| cally. 
| The support d is made with a branch &, 
| through which the rod c passes. This branch 
| is recessed to receive the cylindrical head w, 


| of clamp screw z%. The rod ¢ passes through 


| head w and branch &. 

The pointer 7 is held between two clamps, 
é, é, ag clearly represented. This permits of 
turning the pointer and clamps on the screw 
iz, and of binding the whole by means of 
nut f. 

It will be understood that the mechanism 
carrying the pointer can, when the nut f is 
loosed, be readily moved up or down the 
post, that when the nut / is tightened, it 
clamps this mechanism to the rod ¢, but that 
by turning nut O, the pointer can be adjusted 
a short distance up or down to bring it to 
‘the exact position required, after it is other- 
| wise securely clamped. The advantages of 
| providing for this adjustment will be ap- 
| parent to those accustomed to use such 
| tools. 
| These surface gauges are made by J. 

Stevens & Co., P. O. box 1,200, Chicopee 
Falls, Mass. They are well constructed, and 
|are a very handy tool. 





ape 
| James H. Anderson, Master Mechanic of 
the New York, Providence and Boston Rail- 
road, has sent in his resignation, after a ser- 
vice extending over nearly 40 years. 
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The Inertia Diagram. 
By Ep. F. Wititams. 


SIXTH PAPER. 





THE DISTRIBUTION OF FOROES. 

Fig. 10 shows the distribution of both 
steam and inertia forces upon the four prin- 
cipal bearings of an engine under the follow- 
ing conditions: 20” stroke, 230 revolutions 
per minute ; ratio of connecting rod to crank, 
6; weight of connecting rod = weight of 
piston, piston rod and cross-head ; weight of 
reciprocating parts entire = 3]bs. per square 
inch of piston area; counter-weight in crank 
disk reduced to crank path = 1.5 lbs. per 
square inch of piston area; weight center of 
connecting rod at one-half its length. The 
curves are lettered, and designate the bear- 
ings for which they are constructed, as fol- 
lows: 

aa’ —Cross-head pin and main bearing 
(they being in this case alike). 

} b’—Crank-pin along the line of connecting 
rod. 

cc’ (light line curves)—Lower guides. 

SS’ is the diagram of inertia force upon 
the crank-pin, and dd’ is the upper line of 
the steam or indicator diagram. The heavy 
line curve cc’ shows the rotative effect or 
tangentical component of the forces upon the 
crank-pin. 

By shading the space between the steam 
and inertia curves (d d’ and SS’), we have a 
pretty fair illustration of the magnitude and 
distribution of the forces upon the crank-pin. 
A better understanding of it can be had, 
however, by projecting this shaded area ver- 
tically downward upon the base line ¢ c’, in 
which position it resolves into the space 0 0’, 
cc’, the upper banding 2) 8’ being the true 
curve of crank-pin forces. 

This curve will be found widely different 
from the steam curve, showing how greatly 
the steam pressures are modified in their 
effect upon the crank-pin—the point at which 
the reciprocating forces upon the piston are 
finally converted into rotative effect. It isa 
matter of importance how this effect is ac- 
complished—a matter of great importance 
since it determines the successful or unsuc- 
cessful performance of the engine. Inertia 
is the great obstacle in the way of higher 
speeds. If there were no such thing as in- 
ertia in the reciprocating parts of an engine, 
1,000 revolutions per minute could be em- 
ployed with far greater ease than we are now 
able to accomplish 50 revolutions per minute, 
the engine being encumbered by inertia. 
I think I can safely say that there is not a 
manufacturer of steam engines to-day but 
would run his engines faster(obtaining thereby 
a higher power rating for a given expendi- 
ture in the manufacture) if he could success- 
fully do so. Frequent attempts at. bigher 
speeds are made, and many failures occur. 
I have been told that George H. Corliss was 
at one time a great advocate of high rotative 
speed, and he built some high-speed engines. 
I have seen and heard some of these Corliss 
high-speed engines, and when I shut my eyes 
I think I can hear them yet. After these 
failures, I understand the great engineer 
went directly back on high speeds, on general 
principles. He had found his master — 
inertia—and, retracing his steps, said high 
pressure was all wrong. 

Mr. Corliss is not the only one who has 
found the limit of rotative velocity by practi- 
cal experiment. All builders of engines are 
running their machines at as high speed as 
they dare to, and whenever they conceive of 
a new design which they think gives promise 
of that desirable end—high speed—they give 
the new design a trial, and, if it will stand 
it, advertise it most likely as a ‘‘ special” or 
‘*new” design for higher speeds. A proper 
understanding of the laws governing the dis- 
tribution of forces in the steam engine will 
enable the designer to determine the practi- 
cal limit of high rotative speed in a scientific 
manner, and with a certainty that will not 
fail. Asa rule, engines are to-day running 
faster than they should be run, considering 
the way they are designed, yet they could be 
run much faster with entire suecessif proper 
skill were used in distributing the pressures 








upon the bearings. Thesubject upon which 
I am writing is not a wild theory of the con- 
duct of inertia; it is an exact science which 
leads to an understanding of an engine in all 
its particulars, and without which our 
knowledge of the steam engine is limited 
to such narrow grounds that our whole 
practice is, in a large degree, experimental. 
Until this science obtains the recognition 
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which pressures exist. They design an o-) 
gine with special reference to one end, with- 
out consulting the welfare of the other. The 
writer can call to mind many instances in 
proof of the above assertion, and there are 
hundreds of engines in use to-day—of best 
builds, too—which will bear me testimony 
when I say that the distribution of pressures 

yas either unknown or unheeded, greatly to 
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among engine-builders and engine-men which 
its importance deserves, the practice of build- 
ing engines, to a certain extent, by guess, 
and of using them, to a certain extent, by 
guess, will go on in future as in tbe past, and 
the results will continue to be sometimes 
success, sometimes failure. 

I claim that an engine may be designed 
with that certainty of success in its materials, 
proportion and workmanship that the re- 
sponsibility of its successful service will rest 
wholly upon the purchaser or user. 

Designers seem to consider but one end of 
an engine (as far as pressures are concerned), 





while it is a fact that there are two ends at 


160 Revs. per Min, 
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the detriment of the machine, and annoyance 
and expense of the user. It is too commonly 
assumed that a well-built engine is a good 
engine. It may be well built, yet poorly de- 
signed, in which case it cannot be successful. 
I will give a single example. I could give 
you a great number, as during the past five 
years I have made a continual study of this 
subject in cennection with an active and 
extended experience with engines of medium 
and high speeds. I have a large collection 
of indicator diagrams, noted especially with 
reference to this subject, and am prepared 
with elaborate data of facts, being the fruits of 


and the circumstances under which they 
were collected. 
In Fig. 11 I present a diagram (indicator 
diagram) from an engine that was magnifi- 
cently built, of strong, ample proportions, 
best materials and fine workmanship; yet it 
pounded, and pounded badly. It never 
failed to pound once for each revolution, 
making a grand total of 96,000 distinct and 
separate recurrences of this disagreeable and 
ruinous nuisance during each day’s service. 
I will endeavor to explain why this engine 
pounded. A (Fig. 11) is the steam diagram. 
I have drawn upon the back pressure line of 
this diagram two curves, S S’ and S” 9’”, 
representing the force of inertia upon the 
crank-pin for the forward and backward 
strokes. At the very end of backward 
stroke the steam pressure was 84 lbs. per 
square inch above the termination of the 
compression curve. Of this the inertia neu- 
tralized 44 lbs., leaving an unbalanced press- 
ure of 40 lbs. per square inch of piston area, 
or a total force of 8,000 Ibs. (the area of pis- 
ton being 200 inches). In addition to this, 
the exhaust dropped suddenly 5 lbs., making 
an instantaneous change of 45 lbs. per square 
inch, or 9,000 lbs. in all. The indications 
show this change to have taken place within 
the last 5° of crank movement, meeting at 
the line of centers, which 5° required .005 of 
a second of time; so, in .005 of a second, 
there was a force of 9,000 Ibs. admitted 
upon the pistons. Figures do not express 
the violence of this shock. If the bearings 
were already in rigid and forcible contact 
in the direction of the incoming force, even 
this blow would hardly be perceptible ; but 
it is clearly evident that this was not the case. 
By referring again to the figure, it will be 
seen that, at the very time the blow was 
given in the direction of the arrow a, the 
bearings were set over in the direction 2, 
with a force of about 9,000 lbs. So the 
change of pressures which really took place 
in .005 of a second, during the final 5° of 
crank movement before reaching the center, 
yas 18,000 lbs. Add to this the rebound of 
the crank shaft and disk recovering from 
their bent condition, and you form a concep- 
tion of the violent fling of the journals from 
one side to the other of their bearings, and 
very properly and correctly conclude thag 
the occurrence would occasion sound. 
oe - 

Those free trade newspapers that have 
been publishing figures to show what good 
wages are paid to English workmen in the 
shipbuilding trade, will have to revise their 
figures every few weeks to keep up with the 
reductions. The Steamship, a London paper, 
in a recent issue mentions the necessity of 
decreasing the prices of production, and con- 
tinues thus: 


‘¢ The first move in this direction was made 
without amalgamation, simultaneously by 
almost all the employers. Private estimates 
issued bore the evidence of an inclination to 
cope with the times, competition and empty- 
ing berths and workshops helped the effort, 
and an all-round reduction followed. It was 
hoped this effort on the part of the employ- 
ers would be met by a corresponding reduc- 
tion on the part of the men; nor was the 
anticipation doomed to disappointment on 
the first appeal being made to them. The 
workmen sensibly recognized the necessity 
of circumstances at first,and it was only when 
the second or third demand came upon them 
that any stoppage of work or any semblance 
of a strike took place. Good counsel, how- 
ever, has since prevailed, and with strikes 
at an end, work in both the shipbuilding 
yards and marine engineering shops has been 
resumed. 

° 


The Ironmonger, in reviewing Sheftield 
trade, says: ‘‘ Very unsatisfactory reports 
are made of the local engineering branches, 
and in many cases short time is already in 
force or in contemplation. Both at home 
and abroad business in engine work and ma- 
chinery seems to be quite stagnant. Foreign 
orders yield but small results just now, and 
the principal item in colonial requirements 
is the balance of a quantity of plant recently 
executed in Sheffield for a New Zealand roll- 
ing-mill.” 

Width of key should equal } the diameter 
of shaft up to 4 inches; from 4 to 8 inches 





my own hands. I know of their accuracy, 
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Moulding Ammonia Boilers. 


By Rosert E. Masters. 
SECOND PAPER. 


Fig. 8 is a sectional view of the core barrel 
for these boilers in position for striking up 
the core. This barrel is made in sections, 
and fitted up on the same plan as the outside 
casing, except the flanges at each end of the 
sections are cast inside, and the sections are 
not cast in halves, There is one row of 
short points in spiral shape on the outside to 
hold the rope and loam more secure when it 
isswung up. G, Fig. 8, is the dome section. 
This can be removed and the section shown 
in Fig. 9 substituted to make the flat bottom 
piece. This extra section is 12” longer than 
the dome section, to correspond with 12” 
casing to be used in Fig. 6 (AMERIOAN Ma- 
onrnist, October 15) to make the 10-foot 
piece, of which mention was made. At /, / 
in each of these sections a hub is cast, which 
is bored out and threaded, to admit shaft 
J, Fig. 8. This shaft is 2” diameter, and 
squared at one end for the crank by which 
the core barrel is revolved. 

Fig. 10 is a view of bearing trestles, A, X, 
in Fig. 8, and Fig. 11 shows trestles 1, L. 
They were made in this shape in open sand 
so they would go under the core barrel and 
give a firm bearing for the strike @. This 
strike abso rests on the trestles A, A. WN, JN, 
in Fig. 12, represent iron faces on the strike 
where it bears against shaft J, and head of 
barrel at O, O, Fig. 8. The notch 7 is to let 
the guide pins on the cope pass through as 
the barrel revolves, and the end 4 strikes off 
the loam space 33” wide at /, in Figs. 13 
and 8, which covers the sink head in Fig. 6, 
and forms the cope. 

The four large holes near the center of 
head, Fig. 13, answer two purposes—first, 
they are used as hand holes in bolting the 
head on the barrel; and, second, for the gas 
to escape when the mould is poured. The 
space S is the bearing for the core barrel, 
with holes by which it is bolted on. The 
loam space /? is a recess, and has points for 
holding the loam, and vent holes. The eight 
large holes in # show position of gates for 
pouring the casting. The outside space and 
holes is where it rests on and is bolted to 
sink head section in Fig. 6. 7, TJ are 
wrought iron trunnions cast in the head 
to swing the core up by. On top of the 
head, at .U in Figs. 8 and 14 is shown the 
bearing for the core barrel to revolve on. 
This bearing is wrought iron, cast in the 
head. A collar is used outside the trestle to 
prevent the core barrel from moving end- 
ways. The trestles are all clamped securely 
to the carriage. 

In making the core, we use }” straw rope 
down to the middle of the second section ; 
from there down to the loam points we used 
second-hand hemp rope. The castings do 
not show kinks or swells, such as straw rope 
makes where there is so heavy a strain at 
the bottom. 

We put on 3” loam at two coats. After 
both parts have been dried and finished, 
No. 6 is lowered in the pit and made to stand 
plumb. The end of the corg is then raised 
with the crane at shaft J, the trestles and 
crank removed, and the end of the core 
lowered on a block fastened on the end of 
the carriage. This block has a recess to let 
the shaft in. The links are then put on the 
trunnions, the crossbeam put through, and 
the core hoisted up. The shaft J is taken 
out, and the hole filled up and dried. After 
being adjusted to hang true, it is lowered 
into Fig. 6 and bolted fast. The gate sticks 
are then set and the runner and basin built. 
We use an iron frame made for the purpose 
to build the runner in, and use dry sand cores 
for the bottom and sides of the basin. The 
iron falls direct to the bottom of the mould, 
a distance of over ten feet. 


” 


It is on this class 
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Theory of the Sliding Friction of 
Rotation. 


From a paper with the above title, read at 
the recent meeting of the American Society 
of Mechanical Engineers, by Professor R. 
H. Thurston, we extract the following : 

* * * * * * + 

In well designed machinery, a bearing is 
usually composed of a softer metal than the 
journal which it supports; it therefore tal.es 
the wear, and if the extent of rubbing sur- 
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into play, the uniform pressure, so es- 
tablished by wear over a part of it being 
sufficient to carry the load without 
further wear. These two cases are 
probably the most usual in all cases of heav- 
ily loaded, or carelessly fitted, journals, as 
the preceding case represents the usual case 
of well fitted, lightly, or fairly loaded bear- 
ings. In every case there is a certain press- 
ure-limit, above which wear will take place, 
and below which it becomes inappreciable; 
the bearing will therefore wear down until 
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the pressure due the load is so distributed 
that this pressure-limit is every where reached 
over a certain limited area, and wear ceases: 
or, until all parts of the bearing are brought 
to a state of minimum wear under a uni- 
formly distributed pressure. 

* * » * * « + 

In conclusion, it may be considered proven 
that : 

(1.) A perfectly fitted cylindrical or spher- 
ical bearing of ample area of rubbing sur- 
face will, in the absence of wear, have the 

pressure distributed in such man- 
ner as to make it zero at the sides, 
and a maximum at the bottom of 
the bearing, varying at intermedi- 
ate points as the cosine of the angle 
included between the given point 

a and the bottom of the journal. 

(2.) The friction on such a 
cylindrical journal, and the lost 
work, exceed by above one-fourth 
that of the ideal case of bearing 
on a line, or that of flat surfaces 
under the same load. 

(3.) A bearing so proportioned 
as to wear constantly, but without 
“cutting,” will be subjected to 
uniform pressure, throughout the 

l area of rubbing contact. 














(4.) The friction on such a 
bearing is nearly 60 per cent. in 
excess over that of the ideal case, 
or on a flat 
loaded ; 


surface similarly 
it should always be re- 
lieved by freeing the sides from 
pressure, in the manner often 


ea) practiced by engineers, as above 
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face is small the journal is merely 
‘‘smoothed up,” while the bearing 
wears down. If the surface is too 
small, the bearing may be abraded and 
‘‘eut,” and both it and the journal 
rapidly injured. If, however, the sur- 
face under pressure does not cut, wear 
takes place slowly, and without exces- 
sive waste by friction. Every bearing 
surface, if not abraded, will, whether 
fitted or not, wear under heavy pres- 
sure, but with decreasing rapidity, 


of work that I used ‘‘ stove polish” with such | until all parts sustain a certain inten- 
good results, as detailed in the AMERICAN | sity of pressure, when the rate of wear 


MAcHINIsT some time ago. 

After the casting has been poured, the 
bolts which fasten Figs. 6 and 14 together 
must be taken out, or the casting in shrink- 
ing will pull the flange off the flask. 
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becomes a minimum, under a pressure 
which is a minimum for that bearing 
under the existing conditions as to lu- 
brication. In whole 
bearing surface may not be brought 


some cases, the 
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Fig. 14 








Fig. 13 





| described. 

(5.) Any journal, wearing smoothly and 
| symmetrically, and without shake, will in 
| time wear toa fit, such that the pressure upon 
|its surface will be of uniform intensity 

throughout the whole area brought into bear- 
ing, and the rate of wear reduced to a mini- 
mum, while the waste by friction becomes a 
maximum. 


(6.) Maximum efliciency of machinery, in 
which journal friction is the main source of 
waste of york and energy, is secured by 
giving the journals such diameter that they 
will neither twist nor spring under their 
loads, such length that the load may be car- 
ried principally on the lower portion of the 
bearing, and such form that the ‘‘brass” shall 
not bind or grasp the journal, or in any way 
subject the journal to serious lateral press- 
ures. All lateral pressure due to grasping 
or binding action, decreases efticiency. 

The proper size of journal is, as is evident 
from what has preceded, determined only in 
part by the consideration of the amount of 
power and energy lost by its friction. Since 
to increase or diminish the diameter of a 
journal increases the speed of rubbing in 
precisely the same proportion in which it di- 
minishes the intensity of pressure produced 
by any given load, it is evident that the 
work wasted and the heat produced on the 
unit of area of bearing surface is approxi- 
mately the same, whatever the diameter of 
| journal, within moderate limits; for within 
such limits the coefficient of friction may be 
considered as constant The diameter of 
journal is therefore determined by the 


strength and stiffness demanded, and not by 
the liability to heat, and is calculated by the 
rules for strength of materials. * * * 
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A Plea for Noble Workmanship. 


Do we not pay thousands every year to see 
and admire those whose life has been spent 
in acquiring skill in a single direction, while 
we pass the skillful workman, whose pro- 
ductions are equally marvelous, with but a 
passing thought? May the time come when 
we shall have a museum in which there shall 
be gathered the finest specimens of work- 
|manship, with the master-pieces of our great 
engineers, where the works of the men and 
the growth of industries shall be represented. 
May the time come when more of the me- 
chanical branches of our educational institu- 
tions shall find their true position, and 
where the students shall be instructed by 
examples of noble work, rather than by the 
toy models abounding in confusing compli- 
cation, which they cannot understand, and 
which are constructed regardless of propor- 
tion and meaningless in design, and are per- 
| nicious in every sense of the term.—-President 
Sweet to the Society of Mechanical Engine rs, 
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EDITORIAL ANNOUNCEMENTS. 


LE Positively we wil nether publish anything in 
our reading columns for pay or in consideration of ad- 
vertising patronage. T hose who wish to recommend 
their wares to our readers can do so as fully as they 
choose in our advertising columns, but our editorial 
opmons are net for sale. We give no premiums to 
secure either subscribers or advertisers. 

ee Every correspondent, in order to insure atten- 
tion, should give his full name and address, not for 
publication, but as a guarantee of good faith. 

Ger We are not engaged in procuring patent rights, 
or in selling machinery, nor have we any pet scheme 
to advance, or hobby to ride. 

oe We envite correspondence from practical machin- 
ists, engeneers, mnventcrs, draughtsmen and all those 
especially interested in the vecupations we represent, on 
subjecis pertaining to machinery. 

(eer Subscribers can have the mailing address of 
their paper changed as often as they desire. Send both 
old and new addresses. Those who fail to receive their 
papers promptly will please notify us at once. 
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Condition of Productive Industries. 


It is a fact well known that manufacturing 
industries are not as active as they usually 
are at this season. of the year, and that many 
establishments are accumulating stock. The 
depression in England and other European 
countries is much greater than in the United 
States, and seems to grow worse. Fortu- 
nately, we have a home market for most of 
the products of home industry, which is not 
the case in England, and are not subject toa 
grinding competition with foreign ill-paid 
industries. Anything that operates to pro- 
duce a revival of active trade in this country 
will, therefore, accrue to the benefit of home 
industries, unless our protective tariff is suc- 
cessfully assailed. The tariff is the strong 
bulwark of our productive industries, and 
any attempt to weaken it, to make foreign 
competition easier, ought to call for the 
strongest kind of a protest from the manu- 
facturing interests of this country, and all 
other business interests depending upon 
manufacturing. The protest should be made 
in season to prevent unfavorable legislation 
upon the tariff whenever it is threatened. A 
disposition, in Congress, to weaken or de- 
stroy protection can often be changed by 
concerted action of manufacturers and other 
business men. The most fanatical advocates 
in Congress of a tariff reduced entirely to a 
revenue basis would naturally hesitate before 
taking action that would inevitably crush 
out a large part of the best productive enter- 
prises of the country. So much depends 
upon legislation that both business men and 
workers for wages should watch carefully 
the work of Congress on industrial matters, 
and they should not hesitate to forward peti- 
tions and protests whenever anything detri- 
mental to their business is proposed. The 
Constitution of the United States asserts the 
right of the people to be heard through such 
petitions. 

The growth and development of manufac 
tures in the West and South are opening 
new markets, not only for products of mills 
and workshops, but also for the products of 
agriculture, upon which so much of our 
general prosperity depends. Whatever busi- 
ness depression is experienced must be 
merely temporary, as the great resources of 
this country cannot long remain inert, 
but must continue to yield the greatest 
rewards to industry of any country in the 
world. 
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The traditional goat is going to be elimi- 
nated from the lodge room. An inventive 
genius has got out and patented an imitation 
arch, which will perform many useful pur- 
poses. The structure is ingeniously got out 
in sections, which will show the candidate 
how an arch is built and kept in place by the 
keystone. To prove its strength he can 
mount the structure. When the arch is top 
upward all will be well, but means are pro- 
vided for revolving the rig. The candidate 
will move round with the mass, and when 
the arch gets bottom up, out will fall the 
keystone, and the candidate will go sprawl- 
ing on the floor, to the edification and amuse- 
ment of the spectators. Then when a man 
returns home towards morning in a dilapi- 
dated condition, he will explain to his wife 
that he fell through the arch, which will 
sound more plausible than to tell that he 
stumbled over the goat’s head. 
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How to Sell Goods in Foreign Countries. 


Consul Carroll, of Palermo, Italy, writes to 
the Department of State that he is receiving 
daily circulars and catalogues, printed in 
English, accompanied by letters from Ameri- 
can firms, asking that they be distributed 
among persons engaged in the business they 
refer to. He says it is a waste of time and 
money to send such catalogues. Few can 





read them, and even those few seldom 
understand them. The better way is to send 
catalogues printed in the language of the 
country where they are to be used; also to send 
samples of goods to duly-authorized agents 
who, with responsible and energetic sub- 


make sales for export to Europe. This, says 
the consul, ‘‘ appears to me to be the most 
feasible and competent means for a general 
or universal introduction of the goods in 
question.” While the manufacturers of Ger- 
many, France and England have active 
agents in foreign countries to sell goods, 
very few American houses have taken 
such a step, although, as regards a great 
many articles, the latter are able to compete 
both in price and quality. There is a large 
field in foreign countries, which requires a 
little special attention to make it remunera- 
tive to our manufacturers. With the so- 
called ‘‘ over-production” at home, it is de- 
sirable to cultivate foreign markets to a 
greater extent than has heretofore been 
found necessary. 
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Inventors of Agricultural Machinery. 


Speaking of inventors who do not receive 
due credit for the good they have done, 
President Sweet, in his address to the Me- 
chanical Engineers, said regarding the in- 
ventors of agricultural machinery: ‘‘ Their 
work alone has doubled the comforts of the 
civilized world. Others have helped classes; 
they have helped all. With them difficulties 
have been overcome by surviving defeat, 
and the victory won in every case by facing 
the most adverse circumstances. A knowl- 
edge of the laws of friction gave but little to 
the man who found out how to keep the 
knives of a mowing machine from clogging 
up, and a knowledge of the strength of ma- 
terial failed to give security when the test 
was the power of a run-away team arrested 
by the roots of a tree. Gauging the value of 
the thing on the democratic principle of the 
greatest good to the greatest number, the 
inventors of agricultural machinery will 
have few rivals. This statement may be 
questioned, but, in my judgment, it will be 
by those who have as little knowledge of the 
difficulties of the problems and the magni- 
tude of the work, or the simplicity and extent 
of the results, as they imagine the rural engi- 
neer to possess of the more pretentious 
works of the men who claim to be the 
superiors.” 
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The cause of protection gains one staunch 
advocate from this city in the next Congress 
in the person of Col. Truman A. Merriman, 
president of the New York Press Club, who 
defeated Mr Hardy, the present incumbent 
from the 11th district, who voted for the 
Morrison horizontal reduction bill last winter 
Col. Merriman is classified in politics as a 
Democrat of the Randall school, and his 
nomination was indorsed by the Republicans. 
He is a well-known newspaper man, a 
veteran of the war for the Union, has hosts 
of friends, and will be heard from in the 
next Congress. 
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Selling American Pumping Machinery in 
England, 

The Hydraulic Works of Henry R. Worth- 
ington, New York, are setting an example 
that some other of our manufacturers in the 
various machinery lines may perhaps follow 
to advantage. Within a few weeks past, 
arrangements have been perfected by this 
establishment to open a branch office in 
London, on Queen Victoria st., to do business 
under the title, ‘‘ Henry R. Worthington, 
Limited.” 

The work of manufacturing will all be 
done at the Hydraulic Works in Brooklyn, 
as heretofore, and the business of the branch 
office will be exclusively to sell the Worth- 
ington steam pumping machinery in Eng- 





British Colonies, 
the point of foreign distribution, on account | 
of its facilities for shipping to all parts of | 
the world. 

Partly in anticipation of the expected 


|increase in sales, the working force of the | 
| 





hundred men being now employed 





land, on the Continent of Europe and in the | 
London being selected as | 
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A Wonderful Engine. 





We have received a circular of the ‘‘ Har- 
rington Rotary Engine,” together with a 
letter from the Harrington Rotary Engine 
Company, of Chicago, Ill., offering to send 
us electrotypes if we will ‘‘as a matter of 
great public interest” publish an article on 
the engine, which the letter informs us ‘is 
sure to astonish engineers.” We feel obliged 
to decline, not because we object to astonish- 
ing engineers, nor yet because of the query 
in the-circular: ‘‘Is it not reasonable to con- 
clude that a revolution in the construction of 
engines is inevitable, and that it will take 
place so suddenly as to ma:k an era which 
will become historical.” We are used, and 
hence hardened to the effect of revolutions 
(on paper) of this kind. They are usually 
entirely harmless, and we have no doubt this 
one will not prove an exception. There are 
a good many interesting points in the circu- 
lar, of which we have room only for the last, 
which we apprehend, to the company, is 
the most important. We quote. italicising the 
words we think deserving of special prom- 
inence: 

‘‘ Considering the great superiority of our 
engines, and the cheapness with which they 
can be built, and the enormous demand, is it 
not reasonable to suppose that the company 
will make profits which will be phenomenal, 
even in an age which has given us the sewing 
machine, the reaper, and the telephone ? 

‘For further information in regard*to this 
engine, or stock of the company, apply at the 
office, 122 Clinton street, Chicago, III.” 
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The International Inventors’ Exhibition, 
noticed in our issue of October 25, which 
will be held in London next year (opening in 
May), is expected to have quite a number of 
American exhibits. The time for the recep- 
tion of applications for space has been ex- 
tended from the 1st of October to the 31st of 
December, 1884. This exhibition is limited to 
inventions, products, and processes brought 
into use since 1862, and musical instruments 
constructed or in use since 1800. It is hoped 
that Congress will make an appropriation 
and provide for a Commissioner to look out 
for American exhibitors. This should be 
done promptly after the opening of the next 
session. The secretary of the International 
Inventors’ Exhibition is Edward Cunliff- 
Owen. The exhibition office is at 27 Great 
Winchester Street, London, E.C. Pierrepont 
Edwards, British Consul. 27 State Street, 
New York, will give intending American ex- 
hibitors full information, and furnish blanks 
for application to exhibit. 
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One of the discreditable yarns circulated 
during the recent political campaign was one 
by the New York Hvening Post. Referring 
to the tax of $2 a year levied upon every 
engineer who obtains a license in New York 
city, for a police pension fund under the 
provisions of alaw enacted last winter, the 
Post says: 

‘*A similar tax has been levied in Brooklyn 
for the past fifteen years or more, we believe, 
and nobody has objected to it.” 

This story is made out of whole cloth. 
No special tax whatever is laid upon Brooklyn 
engineers. Every engineer in New York 
from whom we have heard an expression is 
opposed to the $2 tax, not so much by 
reason of the burden imposed as for the 
diversion of the money to a purpose not 
beneficial to engineers. 
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Literary Notes. 


DIRECTORY OF THE IRON AND STEEL WORKS 

of the United States. Embracing the Blast Fur- 
Rolling Mills, Steel Works, Forges, and 
Bloomaries in every State and Territory. Ameri- 
can Iron and Steel Association: Philadelpbia, Pa. 
Price $3 (twelve shillings and sixpence). 


naces, 


This directory has been revised to Septem- 
| ber 1, 1884, with great care. Each establish- 


|ment is described in brief, giving the most 


Worthington shops has been materially in-| from July, 1882, to September, 
| creased during the past few weeks, several | whole number is now 675. 
agents, would greatly enhance the effort to| 
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There was a decrease 
United States 
1884. The 
Several new fur- 
naces were built between these dates, but a 


essential particulars. 
of 11 blast furnaces in the 
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| 
number of old and badly-located furnaces | 
, of water the boiler will evaporate, and the construc- 


were abandoned. Of the 675 furnaces, 221 
use bituminous coal and coke; 221, anthra- 
cite coal; 232, charcoal and ore gas. 

The nominal capacity of the furnaces has 
increased from 8,000,000 net tons to 9,300,000 
net tons. This represents the highest pos- 

production. The number of rolling 
mills and steel works in the United States 
has increased from 400, in July, 1882, to 482, 
in September, 1884. Between those dates 45 
new works were built and 11 old ones aban- 
doned. Most of the new works were built 
to make nails and spikes. Between the 
above-mentioned dates the nail machines in- 
creased from 4,030 to 5,695. 

‘Minnesota, Iowa and Texas have each 
built a rolling mill for the production of bar 
iron since 1882, being the first iron mills in 
those States. i 

‘ Before the next edition of this directory 
appears,” says the preface, ‘‘ many rolling 
mills that have until recently been engaged 
in rolling iron rails must be converted into 
mills for rolling iron in other forms, else must 
be abandoned.” 

Since July, 1882, the Bessemer steel works 
in this country have increased from 15 to 21, 
and another is building. The number of 
converters has increased from 36 to 46. 
Open hearth steel works haVe increased from 
27 to 35, with three new works now build- 
ing. Crucible steel works have increased 
from 36 to 41 in the same period, and the 
number of steel melting pots from 3,490 to 
3,595. There are 70 completed forges, mak- 
ing wrought iron from ore, and 53 com- 
pleted bloomaries, making blooms from pig 
iron. 

The volume is well printed and bound. It 
will be mailed to any address in a stout 
envelope on receipt of price. 
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Robert C. Cornelius, who has been super- 
intendent and afterwards business manager 
of works of the Yale & Towne Manufactur- 
ing Company, Stamford, Conn., for the past 
five years, has resigned his position, to take 
effect of January 1, 1885. 


ploOns AND) 
Jue insWERS 


Under this head we propose to answer questions sent 
us, pertaining to our specially, correctly, and according 
to common sense methods. 

Every question, to insure any attention, must invari- 
ably be accompanied by the writer's name and address, 
If so requested, neither name, correct initials, nor loca- 
tion will be published. 





(447) R.D.C., Millbury, Mass., asks: 1. 
What is the standard taper of gas-pipe taps? A. 
Three-quarters of an inch to the foot. 2. Can I get 
heat enough from an alcohol lamp to braze small 
work? A.—Yes. 


448) L.C , Lyme, Conn., asks: How 
heavy a load will a wrought-iron pipe 3” in diame- 
ter, 9 feet long, metal 1-8” thick, hold up, if used to 

upport a roof? A.—We should say, if the bearing 
on pipe was direct and fair, it would safely hold 


5,000 Ibs. 


149) F.C. J., Brooklyn, N. Y., asks: 1. 
How is ornamental iron work, such as animals and 
statues cast? How is it cored out’ A.—Such work 
s generally cast in sections, and fastened together 
s there any work on this subject’ A.—There is 
1 pecial work on the subject, that we know of. 


0) T. Milwaukee, Wis., 
have a Corliss engine 18x50’, which, it seems to 
I should work better than it does. I would like 
to know where the piston should be when the ex- 
haust opens and when it closes? A.—You do not 
g the speed of engine, or whether 
i or nonecondensing. On general principles, we 
should say open the exhaust when the piston is 

it 3’, and close it when from 3” to 4” of end of 


writes: I 


AY 
151) J.G.N., Newport, Ky., asks: 1. 
llow many pounds of water are evaporated per 


taking the average of boilers 
se throughout the country? A.—This can only 
stimated We should say from 6% to 7 pounds 

d be a fair estimate. 2. Is there any rule for 

ing the proper sized safety valve for a given 
boiler? A.—A very common practice 

‘ow Linch in area of valve for 154 to 2 feet grate 
rface. This rule is not of very great value, as the 


pound of good coal, 


is to 











it is condens. | CHINIST Of December 8, 
_. | is fifty miles from port and it is found that coal is 


| short. 


| is sea-water freshened to feed boilers? A. 
|} haust steam is condensed in a surface condenser, 
to the} 
the | 
slides, and is the strain any | 


proper size of valve will depend upon the amount 


tion of the valve. Knowing the greatest amount of 
water that may be evaporated per hour, to find the 
area of valve, multiply the water evaporated by the 
decimal .005. Thus, suppose a boiler will evaporate 
2,000 Ibs. of water per hour, the area of valve would 
be 2000x.005=10 square inches, corresponding to a 
diameter of, say, 354inches. 3. I have often noticed 
that the admission line of an indicator diagram 
wi'l extend considerably above the steam line. 
What is the cause? A.—The principal cause is the 
inertia of the moving parts. 


(452) C. L. 8., Baltimore, Md., asks: 1. 
A given sized railroad spike and a given sized rivet 
have about equal amounts of metal in their heads, 
differing only in shape. Which would require the 
more force or power to form? A.—We have no 
means of knowing, but our opinion is that ma- 
terially more power would be required to form the 
head of the rivet. 2. In calculating the heating 
surface of locomotive boiler tubes, should the inside 
or outside surface be used, and why? A.—In our 
opinion, the inside surface should be used, because 
it is the only surface with which the heat is in con- 
tact. 3. Is it correct to use the length between the 
inside, or between outside of heads, and why? A.— 
Between the inside, for the reason that there is no 
water outside the parts of the tubes that are in the 
heads. 4. Two screw-drivers are alike in every way 
except that one is longer than the other. Which, if 
either, has the greater power, and why? A.—There 
will be no difference if both screw-drivers are 
turned exactly in line with the screw. But whena 
screw goes hard, the man using the screw-driver 
almost unconsciously throws the handle out of line, 
making, as it were, a crank of it. It is eyident that 
with a long screw-driver the handle may describe a 
larger circle than a short one, without disturbing 
the bite of the screw-driver in the screw slot ; hence 
the advantage of the long screw-driver. 


453) F. H., New York, writes: I have 
lately seen, at the American Institute fair, a feed- 
water heater heating water from 210° to 214°, and 
indicator diagrams taken from the engine every 
few minutes showed no back pressure. The boiler 
pressure is 90 Ibs., 336° temperature. It isa question 
in my mind, particularly in this case, whether the 
temperature of the steam would lose 124° in less 
than fifteen seconds, in passing from the engine to 
the heater. Can you or any of your readers tell 
practically how much heat there is in steam at 
atmospheric pressure? I had always thought there 
was only 212°. A.—The difficulty seems to be in 
confounding heat and temperature. The quantity 
of heat in steam, and the temperature, as stated in 
the steam tables to be found in nearly all works on 
steam engineering, are deduced from elaborate ex- 
periments, and are undoubtedly substantially cor- 
rect. From these tables you will tind that the tem- 
perature of steam at one atmosphere is 212°, but 
that a pound of steam at that pressure contains be- 
tween 1100 and 1200 units of heat, the most of this 
heat being added without increasing the tempera- 
ture. A pound of steam at the pressure of the 
atmosphere contains heat enough to heat several 
pounds of water to 212°, but its temperature is not 
high enough to heat any quantity, however small, 
higher than 212°. The steam, in passing from the 
cylinder to the heater, is expanded, and no matter 
how sudden the expansion, the temperature and 
pressure will correspond. 


(454) J. R., Detroit, Mich., asks: 1. In 
an engine with a link driven by two eccentrics, 
with a cut-off valve driven by a separate eccentric, 
how should the cut-off eccentric be set so as to cut- 
off equal, both going ahead and backing? A.—Such 
cut-offs as you refer to are not used in backing. 
Set it to cut off equal going ahead. 2. Why will an 
engine thump at cylinder end of stroke if the gland 
is set up too tight, and why will an engine thump if 
the valve has not sufficient lead? A.—Just why 
either of these would operate to cause an engine to 
thump can only be told by knowing all about the 
engine. The lost motion in connecting-rod boxes 
and in main journals is taken up in an opposite direc- 
tion when the stroke changes in direction. Some. 
times more or less lead will operate to take this up 
gradually, and hence without noise. If lead and 
compression are just right to take up lost motion 
quietly, the friction of tight packing may so far in- 
terfere as to cause the lost motion to be taken up so 
quickly as to make a noise. 3. When a good deal 
of cusbion is required, is it better to get it by live or 
by exhaust that is, when cushioning with 
exhaust can be had independent of steam valves? 
A,—It is generally better to cushion with the ex- 
haust. 4. What is best to use on rubber packing, in 
packing steam joints? A —Plumbago is probably 
as good as anything to keep the gaskets from stick 
ing to the metal. 5. How can I rebabbitt a box? 
A.—See Questions and Answers in AMERICAN Ma- 
1883. 6. Supposing a vessel 


steam ; 


To economize the coal so as to get to port, 
is it better to run fast or slow? A.—Slow. 7. How 
The ex- 


condensation returned 
point of the 


and the water of 
boilers. 8 At what 
greatest strain on the 
than the weight of parts’ A.—The strain is 
greatest at mid stroke. It 1s due, not to the weight 
of parts, but to the thrust of the crosshead pin. 9 
In case the engine runs backwards, would there be 
danger of the crosshead leaving the lower slide in 
the the A,—It would 
be certain to do so. 


engine is 


absence of top shoe or gib? 





| be erected at Lexington, 


| be ready to run by December 1. 
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50 cents a line for each 
About seven words makea 
Cepy should be sent to reach us not later than 
Wednesday for the ensuing week's issue. 

— z 





Katzenstein metallic packing,169 Christopher st.,N Y 
Mackenzie Cupolas and Blowers, 245Broad way, N.Y. 
Presses & Dies, Ferracute Mach.Co.,Bridgeton,N. J. 
Steel Name Stamps, &c J.B. Roney, Lynn, Mass. 
“How to Keep Boilers Clean.” A book mailed 
free, by James E. Hotchkiss, 86 John street, N. Y. 
Friction pulleys and couplings ; cheapest and best 
H. N. Bates, 358 Atlantic avenue, Boston, Mass. 
Herbert W. T. Jenner, Mechanical Engineer and 
Solicitor of Patents, 632 F st., Washington, D.C. 
Power Measured—F. Van Winkle, mechanical en- 
gineer, 22 Cortlandt street, New York 
Lyman’s Gear Chart. How to lay out gear teeth. 
Price 50 cents. E. Lyman,C. E., New Haven, Conn. 
Foot Power Machinery,for workshop use,sent on 
trial if desired. W.F. & John Barnes, Rockford. Il 
The latest Improved Tack and Match Machinery 
is made by White Machine Co., Waterbury, Conn. 
Pattern and Brand Letters. Vanderburgh, Wells 
& Co., corner Fulton and Dutch streets, New York 
Consulting Engineer and Mechanical expert, C. 
C Hill, 84 Market street, Chicago, Il. 
R. Dudgeon, 24 Columbia st., New York, Improved 
Hydraulic Jacks and Roller Tube E xpanders 
The Straight-Line Engine Company, Syracuse, 
N. Y., will send their new catalogue on applic ation. 
Mech’l drawing and machine designing, work requir- 
ing skill and experience solicited Reasonable rates. 
Corresp’nce invited. Weston & Smith,Syracuse,N.Y. 
Drawines — Mechanical, electrical and Patent 
Office. All styles of artistic designing. Special facili- 
ties. Low rates. Wallace Metcalf,140 Nassau St.,N.Y. 
Guild & Garrison’s Steam Pump Works, Brook- 


lyn, N Y. Steam Pumping Machinery of every de 
scription. Send for catalogue. 


The ‘‘ Wax Process” Engravings shown in the 
AMERICAN MACHINIST each week are made by Stru- 
thers, Servoss & Co., 32 Frankfort Street, N. Y 

Engine Lathes, Hand Lathes, and other fine tools. 
Assortment large: prices low. Frasse & Co , 62 
Chatham St., N. Y. 

Farley’s Reference Directory of the Machinists. 
Iron,Steel, and Metal-Working trades‘of the United 
States. A.C. Farley & Co., Philadelphia, Pa. 

Improved Tack Machinery, made by The Willets 
Man’f’g Co., can be seen in operation at their works, 
57 Clifford St., Providence, R. I 

The Complete Practical Machinist, $2 50; the Pat- 
tern Maker’s Assistant, $2.50: Mechanical Drawing 
Self-taught, $4 00; books for practical machinists. 
Address, Joshua Rose, Box 3,306, New York City 

EXTRACTS FROM CHORDAL’S LETTERS, 400 
pages, 12mo., handsomely bound in cloth. New and 
enlarged edition, with over 50 illustrations. Price $2. 
Published by John Wiley & Sons, 15 Astor place, 
New York. 

Useful Information for Steam Users—A 100-page 
pamphlet. on the care and management of the steam 
engine and boiler, with hints and rul 's for engineers 
and firemen. Every engineer should have this book. 
Send 25c. in P. O. stamps to the J. N. Mills Publish- 
ing Company, 145 Broadway, N. Y. 




















David McClure, Natchez, Miss., 
puilding for his foundry. 


has completed the 


Grander, Rogers & Co, West Chester, 
erecting a foundry 152x78 feet. 


Pa., are 


The Square-Hole Auger Company, of Wooster, O 
has just been incorporated, with $20,000 


It is reported that J. E. Van Doran, of New York, 
will invest $500,000 in iron works at Birmingham, 
Ala. 

The Pacific Boiler Works (William Baragwanath), 
Chicago, Ill, will soon bring out a new boiler-feed 
pump. 


Marine Iron Works, Bath, Me., have 
been obliged to run evenings a portion of the time 
recently. 


The Goss 


C H. Osborn and J. W. Houchin will commence 
the erection of an iron foundry at Griffin, Ga., im- 
mediately. 

W. D. Howard & Son are erecting a cotton com- 


press at Augusta, Ga., which, 


cost $75,000, 


when finished, will 


Work will be commenced soon on the factory to 


Ky., by the Chattanooga 


Spoke Factory. 


The Leslie Sewing Machine Company will soon 
begin the erection of a four-story factory on Cedar 
avenue, Cleveland, ( 

F. & L. will 
About a hundred 


Kahn’s new foundry, at Hamilton, O., 


men will be employed. 


The Mellert Iron Company, of Reading, Pa., has 
vurchased ten acres of land in that city upon which 
to erect buildings for its work. 

Lombard, Ayres & Co., of New York, are erecting 
factory at Mobile, Ala. The building will 
feet, and will have a 60-horse power en” 


a stave 
be 225x150 
gine 


Application has been made for a receiver for the 
Harrison Wire Works, of St account of 
litigation with the Bessemer Jompany, 
other causes. 


Louis, on 
Steel ( 
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The Betts Machine Company, of Wilmington, Del. 


| report a material improvement within the past few 


weeks in their business of manufacturing machine 
tools and gauges. 


The Jron Trade Review, of Cleveland, says the 
Cleveland Tack Works, recently started with twenty 
machines, are selling all the tacks they can make. 
They are not in the combination. There is a fair 
prospect that the combination can be broken. 


There is talk of a large foundry and machine shop 
at Athens, Ga. It is proposed to start the business 
with $50,000 capital, $40,000 of which will go into 
machinery, building, stock, etc., and $10,000 will be 
reserved to operate with.— Baltimore Manufacturers’ 
Record. 


The Hare & Morgan Company, of Wilmington, are 
building a new factory, the main structure of which 
is 40x167 feet, with an L 20x80 feet, and an extension 
for the engine and boiler. It is expected to be fin- 
ished in a few weeks, when it will be occupied as 
a manufactory of bolts and nuts, bridge and car 
iron, ete. 


The Ferracute Machine Company, manufacturers 
of presses, dies, etc., of Bridgeton, N. J., are build- 
ing a new style press for exhibition at the New 
Orleans Exposition, to be run in connection with 
dies for gong and electric bells. They report busi- 
ness as improving, and the prospect for winter 
trade good. 


By the census of 1860 there were in the city of 
New York less than 4,400 manufacturing establish- 
ments. They employed 90,000 people. They paid in 
wages $28,000,000 a year. By the census of 1880 
there were in the city of New York about 11,400 
manufacturing establishments. They employed 
about 230,000 hands, and paid in wages every year 
about $100,000,000. 


The car-wheel works at Buffalo, which for several 
years were operated by J. & N. C. Schofield, but 
have been closed for two months past, started up 
November 3 with a large force of men. They will 
be operated by a new concern, known as the Buffalo 
Car-Wheel Works, of which Mr. G. M. Miller is presi- 
dent and treasurer. The former owners are still 
interested as stockholders and directors. 


The Pittsburgh Commercial Gazette says: ‘ At 
Phillips, Nimick & Company’s mili the lowest wages 
paid are $1.35 per day: Graff, Bennett & Company. 
$1.35; Singer, Nimick & Company, $1.30; J. Painter 
& Sons, Brown & Company, Hussey, Howe & Com- 
pany, William Clark & Company, Shoenberger & 
Company, Miller, Metcalf & Parkin, Jones & Laugh 
lins, Carnegie Brothers & Company, Moorhead & 
Company, Lindsay & McCutcheon, and the Black 
Diamond Steel Works, $1.25; W. D. Wood & Com- 
pany, $1.40.” 


Wm. Lowe, proprietor of the Bridgeport (Conn.) 
Boiler Works, writes us; I have lately had the good 
fortune to secure orders for work that will keep my 
men busy for some time. An order has been re- 
ceived from Sargent & Co.. New Haven, Conn., for 
a pair of 80-horse power each, Lowe steam super- 
heating boilers, fitted with improved front and fur- 
nace, for their new factory now building at New 
Haven. With these two this firm will have eight 
Lowe dome boilers and ten Lowe steam superheat- 
ing boilers, bought since 1869, for their works at New 
Haven, having in this time replaced all their other 
boilers with the Lowe. An order has been received 
from the Union Rattan Manufacturing Company, of 
New York City, for a 120-horse power Lowe steam 
superheating boiler, fitted with improved front and 
furnace, for burning their refuse rattan and other 
fuels. An order has been received from St. John, 
Hoyt & Co., Stamford, Conn., power 
Lowe dome boiler, a duplicate in six 
years ago, several smaller boilers 
and house-heating the Lowe feed-water 
heaters and other general work. The above orders 
were all received in October. 


for a 65-horse 
of one put 
also orders for 
boilers, 


The Mining Herald and Colliery Guardian says: 
Coxe Brothers & Co. are about to place in position, 
at their No.2 Drifton colliery, of the largest 
steam pumps that has ever been constructed for 
the mines of the anthracite region. It was built by 
Gordon, Maxwell & Co., at Hamilton, O., and weighs 
fifty-three and a quarter tons. It is a compound- 
duplex noncondensing engine, with bigh and low 
pressure steam cylinders. The high-pressure cylin- 
ders are 20 in.in diameter, and the low-pressure cyl- 
inders are 35 in. in diameter. According to the esti- 
mated capacity, the pump will deliver through a 
single 18inech column 3,000 gallons of water per 
minute, at a vertical height of 300 feet. One of the 
chief advantages Claimed for this pump, over all 
have is the facility with which it 
can be disconnected and run either single or double. 
This is accomplished by an isochronal movement 
that permits either pump to be detached while any 
necessary repairs are being made tothe other The 
pump will shortly be placed in position to throw out 
all the water from the Nos 1 and 2 collieries,and for 
this purpose 18 inches in diameter has been 
drilled near the center of the basin to a depth of 
260 feet through solid rock. It is proposed to use 
no column pipes except about one length, near the 
surface, as the rock is entirely free from fissures, 
and the is smoothly bored the entire distance 
to the point where the column will be attached with 
bottom. All the water in the lower 
will be delivered to the large 
no reason to doubt 
work of at half a 


one 


others we seen, 


a hole 


hole 


cement at the 
levels of the 
pump, and there 
that it will perform 


mine 
seems to be 


the least 


and | dozen ordinary steam pumps in a satisfactory man- 


ner, 
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The Amoskeag Manufacturing Company, Man- 
chester, N. H., on account of the extreme low water 
in the Merrimack river, are contemplating adding 
another engine to their immense steam plant. 

The Nashua File Works, at Nashua, N. H., which 
some months ago were burned out, have purchased 
a large tract of land, corner of Amherst street and 
Sargeant avenue, in that city, and erected new 
shops on a much more extended scale than the ones 
which were destroyed. They are about to erect a 
new boiler and engine house, and put in a new 
engine. 


Aiken & Lighton, Iron City Foundry and Machine 
Works, Birmingham, Ala., write us: Mr. Aikin, of 
Louisville, Ky., is not under contract with the Ely- 
ton Land Company, to build a foundry and machine 
shop. We paid the Elyton Land Company cash for 
the ground, and our foundry and machine shop is 
built of brick, and is finished. We are now putting 
in machinery, and will be in operation by the 15th of 
November. We will manufacture foundry mould- 
ing machinery as a specialty and do a general foun- 
dry business. We will make specialties of railroad 
castings, sash-weights, air-grates, dog-irons, and 
everything that can be made on moulding machines. 
Our foundry will be fitted throughout with our ma- 
chines. 





=> 
Machinists’ Supplies and Iron. 


New York, November 6, 1884. 


There are no new developments in the supply 
trade, everything remaining quiet, as last reported. 

The pig-iron market is dull, with nothing to indi- 
cate better conditions in the immediate future. In 
prices. we quote Lehigh and North River brands of 
No. 1 X Foundry at $19.50 to $20.50, but other brands 
can be bought for 50c. less. No.2 X Foundry $18 
to $19. Grey Forge $15.50 to $16.50, with little call 
for either. 

Scotch pig is in little demand the market rig 
dull and irregular. We quote Shotts $21.50 to $21 
to arrive ; Coltness $22; to arrive; Carnbroe $20. 50, 
to arrive; Eglington $19.50; Dalmellington $19.50. 

Copper—The market for ingot has been dull, with 
very few sales. Lake is held at 13c., but it can be 
bought 34 of a cent lower; other brands 115¢c. to 
12\4c. 

Lead Common pig has been quiet, with prices 
at 3.60c to 3 65c. 

Tin—The London Market is a little firmer. We 
quote, for jobbing lots of Banca, 1934c. to 19%c; , 
Straits and Malacca 16%e. 


+* WANTED* 


** Situation and Help’? Advertisements, 30 cents a line 
for each insertion under this head. About seven words 
make a line. Copy should be sent to reach us not later 
than Wednesday morning for the ensuing week's issue. 





Mechanical engineer and draughtsman, thorough- 
ly practical, reliable, and methodical, desires situa- 
tion. Address T Square, AM MACHINIST. 


An M. E. desires to correspond with parties desir- 
ing a designer with experience and energy. Address 
D., care AM. MACHINIST. 


Wanted—A foreman to take charge of a boiler 
shop. One who thoroughly understands all classes 
of boiler work ; none other need apply. Address, 
giving references, ‘*‘ Foreman,” care AM. MACHINIST. 


Wanted—Situation, by thorough mechanic— 
young, married, scientific school graduate—served 
ten years in drafting-room, machine and pattern 
shop. Good designer, natural inventor, successful 
automatic and other machinery to show. Best ref- 
erences. Address ‘‘Chase,’”’ Box 5, AM. MACHINIST. 


Wanted—A young man, having experience as 
draughtsman, on automatic cut-off engines and 
general machinery. Applicant to address P. O. Box 
4088, New York City, giving references, experience, 
age, and salary expected. Location of shop is 
healthy and pleasant, about fifty miles from New 
York City. 

Wanted—Person having extensive experience as 
manager, designer, and salesman of tools and ma- 
chinery, also well up in office routine and book- 
keeping, speaking and corresponding in English, 
German, and French is open to an engagement. 
Intimate knowledge of European markets. Wood 
and sheet-metal machinery a specialty. Salary 
moderate, to begin with. Address W., 14,Am. MAacu. 





Wanted 
combined, for boiler work. 
8s. C. 

Wanted—Machinery to exhibit at the World’s 
Fair and Exposition, New Orleans, La., by a first- 
class exhibitor. Charges very reasonable. Address 
J.C. W., 124 McCain street, Dayton, O. 


A good second-hand punch and shear 
Tozer & Dial, Columbia, 








50 Per Cent. of | 
time and labor saved 
by using this solid, 

strong, durable, quic k- 
working Vise. Hastheimproved 
taper, pipe and other attach- 
ments, Sold by the trade, Send 
for circular. 

MELVIN STEPHENS, Prop’r, 
Office, 41 Dey St., New York. 











HILL, CLARKE & CO, 


36 5 Ais Street, Boston, Mass. 
sranch Office and Storehouse, 


800 N. SECOND ST., ST. LOUIS, MO. 


MACHINERY FOR SALE, 


SECOND-HAND. 


One Putnam Screw-Cutting Engine Lathe, 


42 Inch Swing. 26 feet bed, all complete, in 
fine condition. 
Catalogues of New Machinery on Application. 


BRADLEY'S HE HEATING FORGES. 





ESTABLISHED 1882. 





For Hard Coal or Coke. Indispensable in all shops 
to keep Bradley’s Cushioned Hammers and 
men fully employed and reduces cost of production 


BRADLEY & CO. Syracuse. N.Y 


IMPORTANT 


To Manufacturers and Inventors, 


A prominent New York engineering firm, baving 
large facilities for introducing and handling articles 
of merit, desires to increase its line of steam spe- 
cialties. Also special machines or appliances. 
Goods purchased outright—not sold on commis- 
sion. Address care Box 4, Am. MAcuINist office. 











THE B ROW N HAMMER 
ES A BLOW WITH 
DOUBLE THE VELOCITY That it Rises the Hammer. 
ANEW MOVEMENT! SEND FOR DESCRIPTION, 
KNOWLTON MFG. CO., King St., Rockford, Il. 


BEVEL GEARS, 


Cut Theoretically Correct, 
For particulars and estimates apply to 


BREHMER BROS., 


Machinists, 
440 N. 12th St., Philadelphia, Pa, 


ACHINER 


For Reducing and Pointing Wire. 


| = adapted to pointing wire rods and 
wire for drawing. 
For Machines or information, address the 
manufacturer, 
S.W. GOODYEAR, Waterbury, Ct. 
CRITCHLEY’S PATENT EXPANDING 
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Manufactured by PORTSMOUTH MACHINE CO. 
Successors to Critchley & Whalley, 
Send for Circular. PORTSMOUTH, N.H. 


JUST PUBLISHED. 
Dynamo Electric Machinery: 


A Manual fur Students of Electrotechnics. 
By Sritvanus P. Tuompson, B.A., D.Sc. 
888 pages, 8vo, cloth, illustrated by 230 engravings. 
Price, $5.00. 
E. & F. N. SPON, 35 MURRAY STREFT, N. Y. 
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JUST PUBLISHED ! 


New and Complete Ulustrated Catalogue, 





OF BLAKE’S 


— IMPROVED 


STEAM 








PUMPING MACHINERY. 


SEND FOR A OOPY. 


Address, GEO. F. BLAKE MANUFACTURING COMPANY, 


05 & 97 LIBERTY STREET, 
NEW YORK. 


| 44 WASHINGTON STREET, 


BOSTON. 








MACH T 1 N i i Sst 


[Novemser 22, 1884 





The Deane Steam 


NEW YORK. BOSTON. 


MANUFACTURE 


PUMPING 
MACHINERY 


PHILADELPHIA. 


ee"Send for New Illustrated 
Catalogue. 








Pump C0, 


CHICAGO. ST. LOUIS. 


















FRICTIO 


CLUTCH PULLEYS AND 
CUT-OFF COUPLINGS. 


JAS. HUNTER & SON, North Adams, Mass. 








STANDARD TOOL (0., Cleveland, Ohio. 


W. A. BABCOCK, 
Manager. 
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STANDARD 
== 30,000 


THE CAMERON STEAM PUMP. 


OF EXCELLENCE. 


IN USE. == 


MANUFACTURED SOLELY BY 


meron Steam Pump Works, 


canal BAST 23a ST... NEW YWYoRtE. 





ImportantzInventors. 


An International Inventions’ Exhibition, under 


the patronage of Her Majesty the Queen and tiv 


on ney of His Royal Highness the Prince of Wales. will be beld in London in 1885. 
.. The Exhibition will be opened in May 1885, and will continue open fora period of about six months 


Division I. 
Products, invented or brought into use since 1862. 


Division II. (Music) will consist of examples of Musical Instruments of a date 
and of Historic Collections of Musical Instruments and Appli 


commencement of the present century ; 


(Inventions) will be devoted to illustrations of 


Apparatus, Appliances, Processes and 


not earlier than the 


ances, and Paintings. Engravings and Drawings representing musical subjects, without any restriction 


as to date. 


Medals in Gold, Silver and Bronze, and Diplomas of Honor will be awarded on the recommendation 


of Juries. 
No charge will be made for space. 
It is expected that 
American 
will take a prominent place in this 


UNIVERSAL 


Inventions 


SSE IBITIOWN. 


and, for the convenience of contributors from the United States, the latest date for the reception of 


APPLIC 


ATION S 


FOR S PAC E 


has been extended from the 1st October to the 31st December 1884. 


All necessary information and printed forms of 
I. I. E.) to 


application will be furnished on applying (marked 


PIERREPONT EDWARDS, British Consul, 


NEW YORK. 





Finished Pulleys 


AT FOUR CENTS PER POUND, 


to close out. stock on hand. Scnd for printed list 
of dimensions. 


THE JOHN'T. NOYE MFG. CO., Buffalo, N. Y. 
COOKE & CO." 
Machinery & Supplies, 


22 CORTLANDT ST., 
NEW YOR HZ. 
AGENTS FOR THE 


(jreenfeld Vertical Rngines, 
244 to 80 Horse Power. 
Unequaled in workman- 

ship and quality of materi- 

al, Prices lower than any 
other first-class engine. 
ALSO 
SUPPLIES 
For Machinists, Railways, 
Mills, Mines, &e. 





= Please send for circular 

and state that you saw the 
advertisement in this 
paper. 


Office THE DOMESTIC MFG. CO 


Newark, N. J., Sept. 18, 1 
Mr. JOHN ©. BLEVNEY, Pres -? me. 


The Blevney Mfg. Co. ., Newark, N. J. 
Dear Sir: 


We have 
had two of 
your fric 
tion clutch. 
es running 
on one 0} 
our screw 
machines 
for the last 
six months 
and I am 
satisfied 
that. they 
are the best 
thing we 
have ever 
had in that 
direction: 
It gives us 
no trouble 
whatsoever 
and we in- 
tend to put 
them in as 
we require 
to cbange. 
8S. A, DAVIS, Supt., 
Domestic Mfg. Co, 








Yours truly, 


CURTIS 


Pressure Repulator 


For Steam, Water & Air. 


Manufactured by 


Curtis Regulator Co., 
51 BEVERLY STREET, 


Bost on, - Mass. 
Gener al Agencies : 
109 Liberty St., New York. 
19 No. 7th St., Philadelphia. 
86 & 8S Market St., Chicago. 
49 Holliday St., Baltimore. 
24 Sixth St., Pittsburgh, Pa. 
707 Market St., St. Louis, Mo. 











HEAVY, 
POWERFUL, 
STIFF. 





BETTS MACHINE CO., Wilmington, Del., 


‘First-Class Machine Tools. 





Aenea 
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NICHOLSON FILE co., 


SOLE MANUFACTURERS OF 


FILES aND RASPS 


HAVING THE INCREMENT CUT, 
Also, FILERS’ TOOLS AND SPECIALTIES 


‘‘ Nicholson File Co’s *? Files and Rasps, ** Double Ender’? Saw Files, ** Slim’ Saw Files, 
** Racer’? Horse Rasps, Handled Rifflers, Machinists’ Scrapers, File Brushes, File Cards, 
Surface File Holders, Vise File Holders, Stub Files and Holders, Improved Butchers’ Steels. 


Manufactory and Offices at PROVIDENCE, R. l., U. S.A. 








TESTIMONIAL 


ON THE MERITS OF THE 


TABOR INDICATOR. 


Office Batt Enarne Co., Erie, Pa. 


AsHOoROFT MANUFAOTURING Co., 
111 Liberty Street, New York, 

Gentlemen :—We are still using thee TABOR 
INDICATOR purchased of you. Most of 
our work is HIGH sPEED, from 300 to 350 revolutions 
per minute. With these conditions we are able to 
get very SATISFACTORY results, which certainly speak 
well for the Indicator. 

We are friends of the Tabor Indicator. 


Yours truly, 


MILLING MACHINES. 


THE “MONITOR.” 











SEND FOR DESCRIPTIVE CIRCU- 
LARS AND PRICES. 


C.E. LIPE, Syracuse, N.Y. 
FRIEDMANN’S 


PATENT KJECTORS, 
WATER ELEVATORS, 


For Conveying Water and Liquids. 


Pat, Oiler, Lubricators, she 
NATHAN MFC. CO. 


Patentees and Manufacturers, 
92 and 94 Liberty Street, 
NEW YORK. ‘ 


Send for Illustrated Catalogue. 








ANEW un aD NON-LIFTING INUECTOR, 


Best Boiler Feeders in the 
World. 


PATENT 


“Sizes n mi nade from q | 
‘a 34 inches, advanc- | 4p. 
ing by sixteenths. 





Superior to any shafting in the market for 
the following reasons, viz.: 


1st.—It is perfectly straight and round. 

2nd.—It can be rolled accurately to any desired gauge. 

8rd.—It has the beautiful blue finish of Russia Sheet Iron, 

sendertng it less liable to rust or tarnish than shafting of the ordinary 
finish. 

—It will NOT SPRING or WARP IN KEY SEATING like most of the 
other manufactured shafting sold in the market, and, as a consequence, 
is admirably adapted for LINE AND COUNTER SHAFTING, 

—The Surface is composed of MAGNETIC OXIDE OF IRON, forming a 
superior journal or bearing surface. 

6th.—It is made of superior stock. 


AKRON TRON CO.,xKnox-onre. 


POLISHED «scans. SHAPTING 


E. P. BULLARD, is Dey st * 
“Graaraone SOW Flexible Shaft Co. 


General Eastern fi 
AT. GERE MOULDING MACHINE 





Price lists, with references 5th 
and other information, fur- is lk 
nished on applicatiy 














; Send for circular and 
pric es. 


Tapping, Reaming 


—AND— 


ath (LIMITED,) 
The most perfect, a5 
most simple and most #*%3 = 15% & Penna. Av. 
— mace ll = wp PHILADELPHIA, 
NO SUPERIOR for aa MANUFACTURERS OF 
efficiency, accuracy = E 0 
and simplicity. =A P R TA B L E 
3 
° 


SOLE MANUFACTURERS AND 
VENDORS: 


NORTH STAR IRON WORKS CO. ,M™MEAzous 
THE GARDNER COVERNOR. 





Boring 
lo Machines, 





TOOLS pre” we 


, and W 





Over 20,000 in Use, 


Adapted to every style of 
stationary and port- 
able steam engine. 
Warranted to give 
satisfaction ornosale. 
For circulars and prices 
address, 


The Gardner Governor Cb, 
QUINCY, ILL. 







THOS. H. DALLETT & CO. 


No. 8 N. 21st 8t., Philadelphia, Pa. 


Manufacturers of 


PATENT 


Portable Dvilngs Machines 


VERTICAL DRILLS, 
RADIAL DRILLS, 
MULTIPLE DRILLS, HAND DRILLS. 
New illustrated catalogue just issued. 








M AC FLTN Ist 11 


-LECOUNT’S STRAIGHT TAIL poe. - — To be criven from a a Stud int the Face Plats 


$70 No. 





No. 1, in. .70 No. og 2 in. , $1.60 
oy Ha $B Be 1.60 
oe 3, 1 iti 80 “ 2s oe 1.80 
ea me“ .95 “ 13,3% “ 2.00 
“6 13g “ 95 “144 “ 380 
“6 16° 1.10 “ 15,4% “ 8.00 
ae ey re a 
Ld 9, a “ 1.40 “ 18, 6 “ 5.00 
1 Set to 2inches, $9.05 Full Set, $34.10 
o&. W. TseceCOuUNnT, South Norwalk, Conn. 





THE DUPLEX INJECTOR, | 
THE BEST BOILER 
FEEDER KNOWN, 


Free Not Hable to . out of 
| order. Will Water 25 
feet. Always delivers 
water Aof to the boiler. 
Will start when it is hot. 
Will feed water through 
a heater. Manufact 
and for sale by 


JAMES JENKS & CO. 
Detroit, Mi ' 







o UR MAHI 


For Hand and Power, 
6’, 8” and 10” Stroke. 
Adapted to All Classes of Work to 
their Capacity. 
CIRCULARS FURNISHED. 


BOYNTON & PLUMMER, 


Worcester, Mass. 


ra 


Manufactured by the Union Twist Drill Co., Boston, Mass. 
For accurate Drilling, Counterboring and Reaming. 
James Boyd, 15 N. 4th St., Phila. 

S. A. Smith, 59 South Canal St., Chicago. 





48, 50,52 464 
Randolph St- 








THE FARMER DRILL, 


. 3. §_ 96% Summer St., Boston. 
OFFICES: (J, Q. Maynard, 12 Cortlandt St., N. Y. 








24 and 26 West Street, Cleveland, 0. 
101 Chambers Street, New York. 
85 Queen Victoria St., London, Eng 


WwW. C. YOUNG & C WORCESTER, MASS. 


sy Manufacturers of 


ENGINE LATHES, HAND LATHES, 


Foot Power Lathes, Slide Rests, &c. 


FAY & SCOTT, xc°" 


MANUFACTURERS OF 


WOOD LATHES, 


Drill Lathes, Shaping Machines, 
Milling Machines, Planer Centers, &c. 


SEND FOR CATALOGUE. 


W.JOHNS 
ASBESTOS 


Established in 1874. 


CLEVELAND TWIST DRILL CO. 





The Mi 1, Davidson Improved Steam ag 


MANUFACTURED BY 


DAVIDSON STEAM 
PUMP COMPANY. -- 













Warranted _ the 
BEST PUMP made 
for all situations. 





PHILADELPHIA AGENT: 


DANIEL KELLY, 51 N. Seventh St. 





~~ 


LY 
| ASBESTOS ROPE PACKING, 


Principal ise, m Liberty Mt, Ker Yor 
E BCONOMIC PATENT BOILER FEED PUMP, senna RTE aren 


ASBESTOS GASKETS, 
ASBESTOS BUILDING FELT, 
Made of strictly pure Asbestos. 


H.W. JOHNS MPG. C0., 87 Maiden Lane, N.Y. 


Sole Manufacturers of H. W. Johns’ 

Genuine Asbestos Liquid Paints, Roof Paints, Roof- 
ing, Steam Pipe and Boiler Coverings, Fireproof 
Coatings, Cements, &c. 

Descriptive Price Lists and Samples free, 





Manufactured by 


I. B. DAVIS & SON, | 


Hartford, Conn. 


The Only Double-Acting | 
Geared Pump. 


It is compact and System- | 
atic in design and Econ- | 
omical In its operation. 
Allits parts are arranged | 
for durabillty. 


BENJ. F. KELLEY, WATER WORKS MACHINERY 


A SPECIALTY. 








AGENT, 
No. 91 Liberty St. _Cnrrpengence, Pond Engineering Co., St. Louis, Mo, 
NEW YORK. 





“The Only Perlect’”’ 
BUFFALO 
PORTABLE 
FORGES. 


The Lightest, 
Strongest, most 
durable, easiest 
working, and in 
every way 

THE BEST 
Portable Forge 

MADE. 
Buffalo Forge C6., 
Buffalo, N. Y. 





SEBASTIAN MAY & C0.’S 


Improved Screw Cutting 
Foot or Power Lathe. 


14 in. swing, 40 in. between cen- 
ters, 6ft, bed. Dese riptive price- 
list of Lathes, Drill Presses and 
Machinists’ Tools and Supplies 
mailed on application. 


LATHES ON TRIAL, 
186 & ISSW. Pearl St., Cincinnati,O. 


rac 
























Patents Negotiated Abroad. WORTHINGTON 


TINMHE AMERICAN AND FOREIGN INDUSTRIAL 





ASSOCIATION, of New York, unde rtakes the sale of 
Patents in K urope. Is connec ted with the * Joint Stock | PUMPIN ENGINES 
Association ” of Lo yndon, and has Agents in Paris, Brussels 


and Berlin. Inventors should consult the Association, if 
,0ssible, before making applications for Patents, Many 
ee 2ign patents are rendere + worthless by defective speci- AND 
fications, or by premature issue of American patents. For 





further particulars address HENRY A. HERBE RT, Pre- 
sident, 155 Temple Court, New York. 


S PAT ETO & 
“fear 
Stvy rik Depa 


° WP. Davis “orl “NY. £4 


pLEAM PUMPS. 
HENRY R. WORTHINGTON, 


New York, 














Boston, Cincinnati, 


Chicago, St. San Francisco. 





Louis, 
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PHILADELPHIA, | 


gy Manufacturers ot 


WM. B. ae so 





of all desc ips ae tine and a great 
number of sizes, including 
Lathes. Planers, Drills,Shap- 
ers, Slotters, Milling and Bor- 
ing Machines, Steam Ham- 
mers, Steam and Hydraulic 
/ Riveters, Cranes, Punches, 
Shears, Bending Rolls, Plate 
Planers, &. 















SCHUTTE & CO. Manufacturers. 


KORTING DOUBLE TUBE 
INJECTOR, 


THE LEADING BOILER FEEDER. 


OPERATED BY ONE HANDLE. 
Will Lift Hot Water through Hot Suction Pipe. Guaranteed to Work under all conditions, 
OFFICES AND WAREROOMS: 


12th and Thompson Streets, Philadelphia. A. ALLER, 109 Liberty St., New York. 
JARVIS ENGINEERING CO., 7 Oliver St., Boston. | 
POND ENGINEERING CO., 709 Market St., St.Louis. | 
C. E. KENNEDY, 438 Blake St., Denver, Col. | 


ONEIDA STEAM ENGINE & FOUNDRY COMPANY, - - _ ONEIDA, N.Y. 
MANUFACTURERS OF WESTCOTTS’ PATENT 
Little Giant Drill Chuck, 

Independent Jawed Lathe Chuck, 
Scroll Combination Lathe Chuck, 
Geared Combination Lathe Chuck. 


L. 






SEND FOR 
CIRCULAR. 





H. P. GREGORY & CO., 
cisco. 





uod GNIS 


“AVTOONID 





LITTLE GIANT IMPROVED. 


GEARED COMBIN ATION. 





‘Hs we desire TO PUT a few NEW TOOLS 

into our works, we offer for salea few SECOND 
HAND SHAPERS & PLANERS all in GOOD 
ORDER. 


SHAPERS |5 and 24 IN. STROKE. 
PLANERS (6 and 20 IN.x3% to 5 FT. 


THE HENDEY MACHINE CO. 


ToRRIWGTON, Connmn. 


TH KE 


> late Seautire Drill © 


; 9 
Adapted to rapid work with small |B 





If you want the 
best drill chuck in 
the world buy the 


Hartford,” 
iy olds from Oto 3-4 


PRICE, 88. 
|| Send for new Chuck 
















drills. Its extreme sensitiveness Catalogue just is- 
prevents clogging and breakage of | rad g 
é drills. Has a swinging table with | 
attachment for center drilling. A, I" Cushman. 
= Instantly adjustable to different 
: lengths of work. Over 200 already HARTYORD. CONN 
: inuse, Send for Circular. f : 
i 
: wuveet Sieve, Almond Drill Chuck 
2 Hartford, Conn. 





sa) Hy, Sold at all Machinists 

= ‘Ss Supply Stores, 
T. R. ALMOND, 
84 Pearl St., Brooklyn, W.¥ 


The Waterbury Farrel Foundry & Machine to. | 


WATERBURY, CONN. 


Patent Power Presses, 


DROP PRESSES, 


Foot Presses, Rolling Mills, 
Rivet Machines, Spinning 
Machines, Gang Slitters. 


Special 
Machinery 


for Sheet Metal, 
Wire, Ete. 









J. C. MOADLEY, 


IVIL AND MECHANICAL ENGINEE 


and Expert in Patent Causes, 
28 STATE STREET, ROOM 28, BOSTON, MASS, 











ELEVATORS 


with Screw or Spur Gear, op- 
erated with belts or hand; 
Automatic Hatch Doors ; Hy- 
draulic or Steam Elevators or 
Hoists. 


CEO. C. HOWARD, 


19 GS. 18th St., Philade!phi 
12 Cortlandt St., New York, 


NEW HAVEN MANF6. CO., 


New Haven, Conn, 


IRON - WORKING MACHINERY, 


Planers, Shapers, Drills, Slotters, &c. 





G.R.LOMBARD & CO., 1026 Fenwick St.,Augusta,Ga, 
2 California St., San Fran- 








Sadak 


EADIEY ENLARGED 


hod etfs 
























M & MORSE THE ALLEN 


py GLIVATORD 


Hydraulic, Steam, Belt, 
and Hand Power, 


~ With most approved Safety 
Devices such as 


AUTOMATIC HATCH DOORS, 
PNEUMATIC SAFETY CLUTCH, &c. 
ALBRO-HINDLEY 

SCREW CEARINGC. 
41i & 413 CHERRY SP., Phila, 
7, Branch Ofce,108 Liberty &t., N.Y. 


PORTABLE RIVETER, 


For Boiler and Tank Work. 





| The Allen Portable Riveting Machine Co. “4” 
Henry E. Roeder, Mgr. No. 304 Broadway, N. ¥. 


CRANK PLANERS 


Superior Design & Workmanship, Extra Heavy (1500 lbs.) 


—DOWN, -ANGULAR Paty , ao -FEED,— | 
2«1641 


R. A. BELDEN & CO., “DANBURY, CT. | 




















Gang, 


: : Puch and Shears, 


Over 300 Sizes. 


5 Power 


THO LONG & ALLOTATTER G0, 


} gg Single ges 
Horizon : 


Boiler, Spacing, Gate 
Multiple, Belt and 
eam-Driven 


Send for New Catalogue. 


HAMILTON, 
OHIO. 


zontal, Twin, 


ALSO, 


Cushioned Hammer, 










ae)* uy . ees: 


BELEVATOR 





Send for Catalogue to 


COHOES, N. Y. 


BAN ac ek I - 


FOR 
pan, 


o Cohoes Iron Foundry & Machine Co. 








f. 
: 


ult 
= 


Steam, Water, 
hir and Gas. 


— ‘a= < 
a~ S Automatically re- 


duces the pressure (YG 


in pipes to any de- 
sired extent. 


ROSS 
VALVE 
Co., 


652 RIVER ST., 
TROY, N.Y. 









elsiiataaas CALIPER! 


COVERED 


SCREW. 


English 


and 
Metric 


Measure. 


BOSTON, MASS. 









Send for Circular. 





COVERED SCREW. 












=. 


Irrigatin 
tions, Co 


— ChemicalorGas 


fer Dam, 


or Hydraulic Mining, 
Sewer, 


if You Want the Best STEAM PUMP 
For Mining; Railroad or Steamboat use, Paper Mill, 
/ orks, Tannery Brewer 
Refinery, Drainage Q uarnies, Cellars or Plantations 
inking Founda- 
Well Sinkin 
Contractors’ Work, or Raising 


or Suger 


and other 
ater for ong 


kind o f Manufacturing or Fire P urpose, write 
for anillustrated descriptive book onthe New 
Pulsometer, containing greatly reduced 
ices, hundreds of testimonials, etc. Mailed 
2. Pri ices 100 per cent. lower than others. 
Every pump tested before shipment and 
aranteed a8 represented. 


Pfici iency Unequaled. 


Economy and 
Puisometer Steam, 


| PnmpCo. 83 John St..N. ¥. See prices next issue of this paper 


THE HORTON 
A 
GHUC. 


gy EITHER 

TWO, 

THREE, OR 
FOUR JAWS. 


M2 ’ The E. Horton & 
| Son Co. 


Canal Street, Windsor 
Locks, Ct., U. 8. A, 


Ind. al Chucks, 
EARED SCROLL CHUCK 
DRILL CHUCKS. 














JAMES D. FOOT, 


101 Chambers Strect, New York, 


SOLE Representative of 
THOMPSON & HOLMES, M’F’RS. 


SEND FOR papper: Mimannal 












: F. E. REED, 


Worcester, Mass. 


Ensine Lathes, ponent 
S“'REstS and PeAaEN Te RS. 


ACHINISTS’ TOOL 
for IRON and BRASS WORK, 


FOX, TURRET & SPEED LATHES, 


GEORGE CAGE, NATERFom”, 


—_ N, YY, ao 














H WILLIAMS & Cc 


COR. take & BOWNE STS.(NEAR HAMILTON FERRY)BROOKLYN, NY. 


IRON, 


DRO 


ee) 


P << FORGINGS 


THE: BEST. QVUAUW T-Y:.: 







— in or a ee 


NEW BUILDINGS A Sy MACHINERY ESPECIALLY ADAPTED FOR THE BUSINESS 


ae | 


ES GIVEN ON RECEIPT OF MODELS. 
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MORSE TWIST DRILL & MACHINE COMPANY ass. 


Sole Manufacturers of Morse Patent Straight-Lip Increase Twist —_ 


j 
| 
} 
| 
| 
| 
| 
| 





SOLID AND SHELL REAMERS, BEACH’S PATENT SELF-CENTERING CHUCK, BIT STOCK DRILLS. | 


Drills for Coes, Worcester, Hunter and other Hand Drill Presses. Drill Grindin Machines, Cent d 
Adjustable Drill Chucks, Taper Reamers, Milling Cutters, and Special ‘Tools to order. ais 


All Tools Exact to Whitworth Standard Gauges. 
Geo. R. STETSON, Sup’t. EDWARD S. TABER, Pres’t and Treas. 


Horeons Flange Punch 


FOR BOILER MAKERS’ AND IRON SHIP BUILDERS’ USE. | 








Punches, Flanges of all 
shapes, and Bent Angle 
Iron from either side. 


FIVE SIZES. 
Depth of jaws from 6” 
to 42"’. 
MADE BY 


HILLES tt JOWES, 


Wilmington, Del. 





Prof. J. E. Sweet’s 
MEASURING 
MACHINES. 


Capacity 4 and 6 in. 

Areliable standard for 
machine shops. 

Circular on applica- 
tion. 


Syracuse Twist Drill Co. 
SYRACUSE, W. Y. 


Watson & Stillman, 


468 Grand St., New York, 


MANUFACTURERS OF 


Hydraulic Jacks & Punches 
[Improved 1884.] 


Hydraulic Presses, Pumps 
and Fittings. 

/ Lever and Serew Punches 
and Shears. 
Polishing and Buffing Ma- 
chinery, Wheels, &c. 


THE PUSEY & JONES CO. 


WILMINGTON, DEL. 














The Cut shows our No. 44—an excellent Horizontal Pun- 
ching Machine, making a one-inch diameter Hole through 
one-inch iron, and also useful for punching atay — holes 
in furnace sheets after the sheets have been fi 


BUILDERS OF STEAM ENGINES, 


Boilers, Tanks, Machinery for Rolling Mills, 


Shears, Riveters, Angle Iron Cutters, 
Cranes and heavy Iron Work generally. 


JOHN KAN 
J.S.GRAHAM 2 GRABAMe. & 


Punches, 















Wardwell's Patent Saw 
Bench, Band Saws, Rotary and 
Stationary Bed Pianers, and 
Buzz Planers, Dowel Machines 
Var Lathes,Gauge Lathes. 





aoe ron FACTORY ST, ef 
ROCHESTER,NY h rma 8 


[ 





M. ACHINIST 


D. SAUNDERS’ 


simplicity with strength and lightness. 
instead of sliding motion. 






Steam and Gas Fitters’ Hand Tools, 
Send for Ci Circular. 


THE PATENT WHEEL PIPE-CUTTER shown in the cut combines 
Easily adapted to various sizes of pipe. 
No loose parts to become detached and mislaid. 
surfaces are of tool steel, hardened. Less friction of parts than any other pipe-cutter made 
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Yonkers, N.Y. 


Manufacturers of « 


Pipe Cutting, 


THREADING 
And 


Tapping Machines, 


SON 





| Ue 





Rolling 
All wearing 





S. ASHTON HAND, 


Toughkenamon, Qhester Oo, Pa, 
MAKER OF FIRST-CLASS 


ENGINE LATHE 


Is now in position to put on the market 


14” ENCINE LATHES OF NEW DESICN 


guaranteed to be equal in material, design and 
workmanship to the best ever offered 


CRAIC’S 


Double Chamber Sight Feed 


LUBRICATOR 


INVOLVING A 
NEW METILIOD 
OF LUBRICATION. 

The most perfect Lubricator 
in use. 
MANUFACTURED BY 


THE CRAIG 
DOUBLE SIGHT FEED 
LUBRICATOR C0., 


LAWRENCE, MASS. 


DROP FORGINGS &: see. 


BEECHER & PECK,NEW HAVEN CONN. 


PRCKS PAT DROP ER 


BEECHER & PECK, CONN. 


HARLES Mu 
SISTA INGA:. LATTE ING ETA yh te eu ee 


S ANN ST. #* NEW Yori: 

















Ge AA” E> BC Ro 


CITIES, TOWNS AND MANUPACTORIES 


fPUPPLIED BY GREEN AND SHAW 


Patent Tube and Gang Well System, 
WM. D. ANDREWS & BRO.. 238 Bway, N.Y, 


Tnfringers of above Patents will be proseented 



















| Manuf’d Solely by the 
American 

Steam Gauge 

Co., 


Boston, Mass. 


special 
terms. 


allowed 


Engineers 





INDERS FOR THE AMERICAN 
MACHINIST, $1.00 BY MAIL. 
96 FULTON STREET, N. Y. 








REID'S LIGHTNING BRACE 


Specially designed for Light Boring. Screw 
Driving; Ete. Agents wanted, 











NICKEL PLATED. WITH TWO 
BITS, ROSEWOOD TRIMMINGS, 





POST-PAID, A.H. 
$2.75 1635 BARKER ST., PHILAD’ A: 


































he stock o 
Was a and M achine Sant 
hues achini wi 
Frictio 0 Pall y ees a d Elevators, 21 =a Machinery, and) Eng 3 
yators, ., end for 
riction eys, Clutches an ators, ll k, us 


PROVIDENCE, R. I. 





ROLLSTONE MACHINE CO, 
46 WATER STREET, FITCHBURG, MASS. 





HALL’S PATENT 















BSB asagne @ ¢ 
s Oo Vase ~ SR . 
STEAM SPINDLE, Antone | a akeg se t mS 
. a Sem Ko} 7 = 
Stree SQ MOGEs= F do 
——— eekbeesen 443 
8 = RRO OSes ale - a 
Q Q A’ aege warn 
COs me mS dag 
=] Om, AUm i Ya 
For supplying all wd*auy Yue gs @as 
THT DUT TURE u classes of steam ae CO. aoeseS ake & + 
FOR CLEANING —" boilers with water. R.0 Soeeets BERS 
- We guarantee at BAe oe Suns Ze 
1 these Injectors to Aa <f¥e Cre 6 94 N 
be the best, simp- A> BoetacenO nv 
lest and only tho- re | BO Es nak Oo 
roughly reliable ~ * Co eee A SoZ e 
Boiler Feeders in Pa *S SEG T maa e 
the world, working a ee ee) ~ D z = te = 
from 2 Ibs. to 200 sige os: Fok 3 
lbs.steam pressure. a 66 ral tes 3S 
Rescrss 7H = 

: Comes B 


HALL’S 
Engineering 





Wood-Working Machinery, 


BAND SAW MACHINES, BORING MACHI 
NES, AUTOMATIC LATHES, DOW.L 
AND ROD MACHINES. 

Surface Planers,Shapers, Buzz Planers, 

Scrol] Saws, Pattern Maker’s Lathes 
Sand Paper’ Machines, Iron and Wood 
Saw Benches, Shafting, Hangers, &c 
Complete outfits. 
F. H. CLEMENT, 
224 Mill Street, Rochester, N.Y. 


"2 














The Cincianat Screw & Tap Co. 


Thomas P. Simpson, Wash- 
ington, D. ¢ No pay asked 
Write for inventor's guide, 


CROSBY STEAM GAGE AND VALVE CO. 


Manufacturers of INSTRUMENTS for Use on 


STEAM ENGINES, BOILERS, rs Oo, dt 


PATENTS! 


for patent until obtained, 








Write for Particulars to 


‘SSB ‘WOISOg “J98T}9 JOATIO 16 8 





Sole Proprietors and Manufacturers of the 
| CROSBY STEAM ENGINE INDICATOR, 


SPECIAL INDUCEMENTS TO’ ENGINEERS.— 


STENOGRAPHERS 


furnished business men without charge for my services, 
Correspondence solicited 


SHORTHAND taught by mail or personally. 
W. CG. CHAFFEE, - OSWECO, N. Y. 





SCHONHEYDER’S 
SIGHT FEED [,UBRICATORS. 


LEWIS OLRICK & CO., 
, London, England, 








27 Leadenhall Street 


Are prepared to treat. with reputable firms for the 
sole right to manufacture these Lubricators. They 
ire superseding all others in England, France poe | 
vermany. They have only one cock to control all the 
yperations requiring 5 to % in other Lubricators. 

See illustration in AMERICAN MACHIMIST, 
dated November 1, 1884 


issue 





OUR CUT OFF ENGINE 


BR 
Ne — 





Address, TAYLOR MFG. co. 
Chambersburg, Pa. 


(Please Mention this Paper.) 





THE HOLLAND LUBRICATOR VISIBLE DROP, 


Is guaranteed to be 

1. A perfect insurance 
against the cutting of 
Valve-seats, Cylinder 
and Governor Valves 
es engine. 

It will pay for itself 
my ‘6 month's in saving 
of oil, coal, and packing. 

3. it willinsure more 
speed inthe revolutions 
of the engine, say from 1 
to 2strokes per minute, 

Manufactured by 


Troy, N.Y. 













attapeadartae power ofthe engine 
HOLLAND & THOMPSON, 217 River St., 





Manufacturers of 


SCREWS, TAPS, DIES, 3 


UNIVERSAL MILLING MACHINES. 
8. E. Cor. Pearl & Plum Sts., Cincinnati, 0, 


The Geo. Place Mach’y Ce., 
121 Chambers Street, N. Y., 
AGENTS FOR MILLING MACHINE. 
Send for Catalogue. 


Spur and Bevel 


GEARS 


Pulley Castings, &e. 
Special Inducements 
to the Trade. 


List mailed on application. 
POOLE & HUNT, 


BALTIMORE, MD, 





















| PATENT GEAR DRESSING MACHINE - 

| *=S) AND IMPROVED LATHES PLANERS & DRILLS. 

S Oe Wig MFGTDBY [Soyns 
='SON ,ROCHEST 















MACHINE MOULDED 
Ui | 


Send for 
Catalogue 
and 








rices. 


Es 


= STEAM 


BOILERS, 





















THE 


Galloway Boiler. 


Safoty—Economy in Fuel—Low Cost of Maintenance— 
, Lry Steam without Superbeating. 


Aly A Correspondence solicited. Address, 


<3 Edgemoor Iron Co, Wilmington, Del. 
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~ WILLIAM SELLERS & CO,,| 


PHILADELPHIA, PA. 


Machine Shop and Railway 


Ql Lo aN ‘ob tee 


Shafts, Couplings, Hangers, Pulleys, Mill Gearing, etc., Lathes, Planers, 
Drills, Shapers, Bolt Cutters, Railway Turntables, and Pivot Bridges, 
Gifford Injectors, Sellers’ Improvements, New Patterns, 
Simple, Effective. 





Cheapest and 
best boiler in 
market. 
Safety, 

Econom 

Durability. 
VAN - DYKE 
MFG. CO., 


—- 60 GreenpeINtATE. 
BROOKLYN, N.Y. 





















THE NATIONAL 
FEED WATER 


FEEU PIPE HEA T ER 


A brass coil heater supplying 

feed water at 210° to 212° Fahr- 

enheit by use of exhaust steam. 
Our prices are low and pply 

sonable, and we aim to su 

the cheapest, best and most 

iwe Heater in the market. Fi 

N sizes. No.1, 8-horse Heater, $17. 


Rear view, showing one wheel removed. { — Ml) No. 10, 100-horse Heater, $150. 


TRE WESTINGHOUSE AUTOMATIC EXCINE. Iron, Brass and Copper’ Coils 


and Bends made to or- 
‘& TO #00 HORSE POWER. 


der. Circulars and price 
900 ENCINES 


ee * listssent on application. 
sy National Pipe Bending Co., 
And 24,000 HORSE POWER Now Running 
Sales, 2,000 H. P. per month. 


New HaAveEN, 
Send for Illustrated Circular and Reference List. 


Connecticut. 
THE WESTINGHOUSE MACHINE CO., PITTSBURGH, PA, 

SALESROOMS: 94 Liberty. St., New ‘York—401 Colleges| Over14,000 

St., Charlotte, N. C.—401 Elm St. .» Dallas, Tex.—53 South 
Market St., Nashville, Tenn.—Also, Fairbanks, Morse & 
Co., Chicago, Cleveland, C incinnati, Louisville and St. 
Paul; Fairbanks & Co., St, Louis, Indianapolis and 
enver. 








Consuming 
20 to 70% 
less Gas 














SCHLEICHER, SCHUMM & CO., 


83d & Walnut Sts., Phila.. 214 Randolph St., Chicago. 





- A a“ 
ERIE PA. 
New York Sales Room, 


45 Dey Street, NEW YORK. 
Are prepared to fill orders for their 


NEW AND IMPROVED 


STATIONARY ENGINES 


for all purposes from 25 to 40 Horse-power to- 
gener with any style of boiler preferred. This 
ngine is fitted with heavy counterbalanced 
Crank and Automatic Stop Governor. 
PORTABLE ENGINES, with Return 
Flue Boilers, also a specialty. 
Catalogues and estimates cheerfully given 


HE LAWSON NON-EXPLOSIVE BOILE 





WATER 








Iron and Steel 


DROP FORGING 


Of Every Description, at Reasonable Prices, 


R. A. BELDEN & C0., DANBURY, CT. 





This is the only steam boiler ever devised in strict 
compliance with the demands of natural laws, It 
gives complete immunity against explosions, de- 
livers dry steam, prevents all incrustation and de- 
posit on the bottom plates, affords safety with high 
pressure, and secures great economy. The inven- 
tion is applicable to every style of boiler, and can 
be readily applied, internally or externally, to new 
or old boilers. Licenses granted on liberal terms to 
manufacturers. Send for description. 


Lawson Non-Explosive Boiler Co., 
155 & 157 BROADWAY, N. Y 


OSGOOD DREDGE CO., ALBANY, N. Y. 


RALPH R. OSGOOD, President. 
JAMES MACNAUGHTON, Vice-President. 
JOHN K. HOWE, , Becretary and Treasurer. 








PECIAL « TOOL 
FORR SIL WAY Suops 
L. B. Flanders Machine Works, 
PEDRICK & AYER, PHILADELPHIA, PA. 


Proprietors. 


DREDGES guaranteed to excavate 50 per 

cent. more material from hard 
bottom than any other machine. 

EXCAVATOR has . capacity of 6 cubic 

yards per minute in 

zravel Veryefficient and durable inthe hardest 

ard-pan. Derrick lifts8 tons. Circulars furnished. 

























restien Dredge. Combined Steam Excavator and Derrick Car. 





Sole Builders of “PORTER-ALLEN” § “ SOUTHWARK” 


1 ~ pe 










100 to 2000 H, P. 


Two Porter-Allen En 
gines have just been fin 
ished forthePhiladelphia 
= Post Office. Two more 
are just being shipped to 
the St. Louis Custom 
House and another pair 
will soon be ready for 
the Post Office at Chicago 


18 to 100 H.P. 





Nouthwark Foundry & Machine Co, 
Philadelphia, Pa 


44 ASTOR HOUSE, NEW YORK. 
154 LAKE STREET, CHICACO. 


Lambertville Iron Works, 


MANUFACTURERS OF 


PATENT AUTOMATIC 
CUT-OFF 


Neamt Znpines 


LAMBERTVILLE, N. J. 



















Ys 












Automatic Cut-off 


E mf o Rens System 


THE GOVERNOR 
WEIGHS THE LOAD, 
The most perfect 
governing ever 
obtained. ~_ 
or circular 

R Alt ENS! NE CO. 3 ‘WE GAURANTEE better 


regulation than 
itis possible for any other tet 


INE to give 





STEARNS MEG. COMPANY. 


ERIE, PA. 


Engines from 15 to 400 Horse Power. 


Boilers of Steel and Iron supplied to the trade 
or the user Send for Catalogues. 


SAW MILLS and GENERAL MACHINERY, 


Works at ERIF, PA. 


FORBES & CURTIS. 


BRIDGEPORT, CONN. 
Manufacturers of 


The Forbes Pat. Die Stocks, 


Power Pipe Cutting and Thseehine 
Machines, Cutting-off Machines, 
Ratchet Drills, ones = Machin- 


WRITE, TOR CATALOGUE. 
Mention Paper. 


** THE BEST 


AUTOMATIC 
ENGINES 


IN THE WORLD” 


i Lights, 


imple, Durable, 
trong’ and Economical. 


Suitable for all 
urposes, 
un at an 

desired spee 


MADISON 


MFG. CO., — 
Madison, Wis, 


Testimonial on the Merits of the 


VALLEY MACHINE C0.’S PUMP. 


Office of Munson & Brrcu, 
MACHINERY AND MILL we ‘PPLIES, 
MiLtLeR LLock, AMSTERDAM, - Dee. 17, 1881. 


VALLEY MACHINE Co., 
MANFRs. STEAM PuUMPs, 
EASTHAMPTON, Mass. 






















HEATE " 


ili | | For Heating and ify- 

ih ing Feed Water for Boil- 

i ers, and other purposes, 

t with exhaust steam from 

Hi High or Low Pressure 

Engines. 

It is the simplest, most 

efficient, and _ reliable, 

\ and at less cost. Con- 

structed on the best sys- 

tem, saving most fuel 

and boiler re pairs. Write 

for Circular and article 
on Heaters to 


WM. LOWE, 
SUCCESSOR TO 
LOWE & WATSON, 
Bridgeport, Conn., 
OR TO 
L.M. MOYES, 
Gen'l Sales Ag’t, 

7 DEY ST., NEW YORK. 





Please ship one No. 5 Bucket Plunger Pump im- 
mediately. Send invoice to us. Weare pleased to | 
see so many of your pumps being used; here for 
last three years you have put in as many pumps 
here as all other manufacturers combined, and in 
every instance they have given satisfaction. | 


Respectfully, 
MUNSON & BIRCH. 





j 


Wood- ‘Working Machinery 








LAISDELL & 00., 


d + SEASDSLL of 


Machinists’ Tools. 


WORCESTER, MASS. 

















THE ALLIGATOR WRENCH, : : 
Teeth cut diagonally, Grips Round Iron or Pipe. > & 
PATENTED AvaustT 31, 1875. . e 
= 
ae 
| ~ 
88 
6 B 
Zz. 


THE EGAN COMPANY, Mrrs. 


AMERICAN SAW CO., Trenton, N. J. | 201 to 221 WEST FRONT ST., CINCINNATI, OHIO. 
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THE BUCKEYE AUTOMATIC ENGINE. 


Highest Economy, Best Regulation, 
Superior Construction. 


These Engines are constructed for heavy and 
continuous duty, at medium or high rotary speeds. 
Illustrated Catalogue sent free. Address 


BUCKEYE ENGINE CO., Salem, Ohio, 


— OR—— 


GEO. A. BARNARD, Eastern Sales 
Agent, 69 Astor House, N. Y. 


D. L. DAVIS, Chicago Sales Agent, 23 8S. Canal Street. Chicago, Ills. 


THE BABCOCK & WILCOX CO.,| Fy ———HELIOS—— 
WATER TUBE STEAM BOILERS. LUE PROCESS PAPE 


80 Cortlandt Street, New York. 
107 Hope St,, Glasgow, Scotland, 

In Sheets and in Rolls. Prepared and Unpre- 
pared. The best article for copying Drawings- 


BRANCH OFFICES: 
BOSTON: 50 Oliver Street. 

PARAGON & DUPLEX DRAWING PAPER. 
Union Tracing Cloth, 


PHILAD‘A:382N. 6th Street. 
MATHEMATICAL INSTRUMENTS, COLORS & BRUSHES, 


PITTSBURGH: $8 4th Ave. 
GO: 648. Canal St. 
In largest variety. Send for Circular. 
KEUFFEL & ESSER, NEW YORK. 


CHICA 
CINCINNATI: 64 W. 8rd St. 
NEW ORLEANS: 

BOUND VOLUMES OF THE AMERI- 
CAN MACHINIST 


ondelet Street, 
SAN FRANCISCO 
561 Miseloa Street. 
for 1880, 181, 1882 and 1883, cloth, $3.50 each; pu> 
cbascr paying express charges. 
Am. Macuarnist Pus’e Co., 96 Fulton St., New York. 


ERM £6A.1.8) 


Sendto sematedllinatiadieenie: 
The following extra heavy machine tools: 


The The Korting Exhaust Steam j 


INDUCTION 
1 interchangeable Side Head. 


1 48 swing x14’ Forge and Roll Turning Lathe 


L. SCHUTTE & CO., Mfrs. 
1 36” x16’ 


For Steam Engines and Pumps, 
1 Double Column Universal Drill Press. 


Utilizes the remaining energy of 
the exhaust steam whether under 

Two Heads. Above Tools all new and for 
immediate delivery. 



























suction or fall of water, No Pump 
required. 
Offices and Warerooms : 


12th and Thompson Streets, Phila. i 
A, ALLER, 109 Liberty Street, N.Y. 
JARVIS ENG. 00., 7 Oliver St., Boston, Hewes & ome le Iron a Newark. 





BUILDERS OF 


WARDEN & MITCHELL, 


Germantown Junc., Philadelphia. 





BOILERS, 
GAS HOLDERS, 

GAS 
GENERATORS, 


——_——— 


TANKS, 
STILLS, 
BRIDGES, 
ETC. 








Hydraulic Riveting Plant and full facilities, 





First-Class, Heavy, Double and Treble Geared 


ENGINE LATHES 


HORIZONTAL BORING LATHES, FOX LATHES, LIFTING JACKS, « 
AND CORNICE MACHINERY, 


CEO. A. OHL & CO., East Newark, N. J. 
— & LAUGHLINS, Limited 


Pr" phiieke emp A. 
ATEN 


CcoLDp ROLLED 


STEEL AND IRON SHAFTING, PISTON RODS, 
ENGINE SLIDES, Etec. 
Couplings, Hangers, Pulleys, 
Mule Pulley Stands, Binder Frames, 
Guide Pulleys, Jib Cranes, Etc. 


LARCE REDUCTION IN PRICES. 
IRON-WORKING MACHINERY. 











SECON D-HAND 


IRON WORKING MACHINERY. 


1 Engine Lathe, each o, sin 12, 13, 14, 15, 16, 18, 20, 
llin. x 5ft. E ngine Lathe. Prentiss. 24, 26, 28, 30, 36, 42 and 48 in. swing; length 
16 in. x 6 ft. Ames. Good order. | bed to suit. 
l6in x6 tt.& TL6ft' Harrington. Good order. 1 Fox Turret Lathe, each 13,15 and 16 in. swing; 
I7 in. x 6 ft. x6 Wright. . 5 ft. bed. 

Win. x 8 ft. Ames. Good order. 1 Sq. Arbor Fox Lathe, 15 in. x 6 ft. 
Win. x8 ft. Harrington. * 1 each, Hand Lathes, 10, 12, 14, 15 and 18 in. swing. 
26 in. x 12 ft. New Haven. Nearly new. | 1 Iron Planer, each to plane 18, 20. 22, 24, 26, 30 and 
Win. x 17% ft. vis Putnam. Good order. 36 in. wide and high: length of table to suit. 
42 in. x 14 ft. ae Niles. “6 1 each, 16, 20, 22, 23, 25, 28, 30, 34, 38 and 42 in. swing 
52 in. x 26 ft. + Bement. Good order. Upright Drills. 
One Brass Lathe with Chasing Bar. Cheap. 1 each, 2, 3, 4 and 6 Spindle Gang Drills. 
It in. x 3 ft. Ple uner. Bridgeport. Good as new. 1 each, 8, 10, 12, 15, 20 and 28 in. Shapers. 
Il} in. x 3% ft. Planer. Hendey. A1 order. 1 No. 2 Milling “Machine, Lincoln pattern, 
*Win. x 5ft. Planer. Hendey. 1 Grant & Bogert Milling Machine. 
“in. x 8 ft. ss D. W. Pond. Good order. 1 each, Nos. 2, 4 and 5 Screw Machines. 
36 in. x 12 ft. s Niles.— ae carly new. 1 each, 3 and 7 Spindle Nut Tapper. 
Tin. x 9 ft. ‘ N, Y. -C o. Good orde or, 1 Boring and Turning Mill, each 50 and 72in. swing. 
in x 12 ft ‘ 1 Cutter Grinder. 
Sin. Shaper. Hende y. Al nail r. 1 12 in. and 20 in. Cylinder Horizontal Engine. 
I6 in. Shaper, Boyntor & Plummer. 1 each 4, 5, and 6 ft. Arm Universal Radial Drills. 
l0 in. Stroke Slotter. Hewes & Phillips. 1 Pat. Makers Lathe, 25 in.x 12 ft. between centers. 
One Milling Machine. Poole. 1 Pr. Bending Rolls for % in. x 60 in.. plates. 
: Ay Brainard. SECOND-HAND. 
16 in Shaper. Hende y. Alorder. Now called 24- Engine Lathe, 23 in. x 7 ft. 


in. Brown & Sharpe Universal Miller. Tron Plane r, 24x 24x 6 ft. 


No, 2 Miller. P. & W. Lincoln Pattern. N’ ly new. 28 x 28 x 10 ft. 

No ) ~-Spindle Drill. Pratt & Whitney. New. . ‘ 20x 20x 4 ft. Al order, 

No. 1 1-Spindle Drill. Smith & Garvin. 24xx 5 m= ri 
We have a full line of new machinery, and are 30x 30x 7 ft. 

Prepared to make low quotations. We are also 37 x 37 x 9 ft. 


400 lb. Steam Hammer ; ne sa new. 
Lincoln Pattern No. 2 Miller. 
Bolt Cutter, to take sizes to Linch. 
9 in. Stroke Shaper. 
30 in. Plain Upright Drill. 
12 in. Stroke Bement Slotter. 
36 in. Gear Cutter. 
Horizontal Boring Machine ; 
centers ; 36 in. swing. 
All Kinds Machinist’s Tools and eres. 


agent for the following firms, whose 
W an irnish at manufacturers’ prices. 
rite full particulars of what is wanted. 


NEW YORK AGENT FOR 


Brow n & Sharpe Manufacturing Co. 
Ne adley y’s Cushion Hammer. 
: mional Mehy,. Co, Bolt and Nut Mehy, 
7 les & Jones, Boiler Tools, 
thee Sensitive Drills, 

liotUs Drills, Gage Brass Lathes, 


E. P.BULLARD, 14 DEY ST.,N.Y. 


machinery 


eee ee 


takes 6 ft. between 


NEW YORK AGENCY OF THE TAN 


AND FOR THE NEW POLISHED SHAFTING. 
H. PRENTISS & CO., 42 Dey St., N.Y. 








os NEWARK, 


Tus WATTS, CAMPBELL CO., "Var 


MANUFACTURERS OF 


Improved Corliss . 
Steam Engines, 


IN FULL VARIETY. 
Sizes varying from 30 to 2000 H.P. 


Horizontal or Vertical, Direct 
Acting or Beam, Condensing, 
- Non-Condensing or Compound 
Send for Circular. 


BRANCH OFFICE: 
Cor. Sth and Chestnut Sts., 
PHILADELPHIA, PA. 
T rf. TAY & CO CINC INNATI, 
«5 Ohio, U.S.A. 
BUILDERS OF IMrROVED 


, Wood- -WORKING MACHINERY 


Embraces nearly 400 Machines fot 


Planing & Matching, 


Surfacing, Moulding, Tenoning, Mor- 
tising, Boring, and § haping, £0. 


Variety and Universal 


WOOD WORKERS. 


Band, Scroll and Circular Sa 
wing Machines, Spoke an 
2 Wheel Machinery, Shafting, Pulley: 
etc. All of the highest standard o! 
excellence. 


W. H. DOANE, Pres’t. 








Hewes & Pulipg 
Iron Works, 


NEWARK, N. J. 








Manufacturers of D. L. LYON, Sec’yv 


CorLiss ENGINE, CUMMER E IGINE CO. 
The Allen 
PATENT 


High Speed Engine 


Both Condensing and 
Non-Condensing. High 
economic duty and fine 
regulation uaranteed. 
Tubular boilers and 
Steam Fittings. 


PLANERS, LATHES, 


Cear Cutters, Shapers, Sinltie. 
Also Hydraulic Oil Presses, and Veneer Cutting 


Machinery, Shafting and Gearing. - and Louisville in 1883. 
HEAVY PLANERS A SPECIALTY. __ Send for 150 Page lilustrated Catalogue. _ 


THE NEW ROOT SECTIONAL BOILER 


oononscy, 
DURABILITY. 


RAPID GENERATION OF DRY STEAM. 
THE BEST in Every Respect for all Steam Purposes. 





‘Awarded Gold Medals and All 
Highest Premiums for BEST AUTO- 
TIC ENGINE at both Cincinnati 





Send for Illustrated Catalogue to 


7ABENDROTH & ROOT MFG. CO., 


28 Cliff St., New York. 





cd Rochester Office, . - 55 Powers Block. 

~™ Philadelphia ‘* - : 51 North 7th Street. 

sume Chicago * « - 23 South Canal Street. 
<4 Baltimore * - 59 German Street. 





SUPPLY" DEPOT The Beckett & MeDowell Mfg. Co. 


AMATEUR AND Ort ENCLNES 


Professional Mechanics, 
iy Hoists, Pumps 


C arving, hing raving and Re- 
pousse’ Tools, Chucks, Drills, 
Nippers, Pliers, Saw Blades, 
Designs, Fancy Woods, &c,&e 






Foot Lathes, Scroll saws 
AND GENERAL 





Shipman Engines for light re 4 
machinery, /3,land2H. P, Mining + Machinery 
Send 1 oui ths es 8 page Cataloy . ~ 9 ibe A 


= Price pe aid for it can be deducte d fee mn 
Dir: st purchase amounting to $2. 


SAWs J. J. WATROUS, 213 Race, St. 
CINCINNATI, OHIO. 


4” EXTRA HEAVY ENGINE LATHE. 


120 LIBERTY ST., 
: NEW YORE. 
Send fcr Illus, Catalogue, 


“SCROLL 
From $2.00 to #25. 
































SIDE ELEVATION, 


BUILT BY 
NWOOD STATION, 


S. S. HEPWORTH & CO., Orin ey. 


Prices and Particulars furnished on Application, 


Railway and Machine Shop Equipment. 


NEW AND SECOND-HAND MACHINERY 


OF AT... KINDS. 


Large Stock of COLD ROLLED SHAFTING on hand. 
SEND.FOR LISTS, TOO LONG FOR PUBLICATION. 
TEE 


George Place Machinery Co., 


121 CHAMBERS and 103 READE STS., NEW YORK, 
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“BROWN & SHARPE MEU, C0 


PROVIDENCE, R. I. 


MANUFACTURERS OF 


MACHINERY AND TOOLS. 


This Machine is the same as one we build, with Cutter 
Sharpening Attachment in addition. 
for use on straight, spiral or cotter mills, and angular cutters. 
The straight or spiral mills are held upon a sleeve and moved 
past the wheel, the tooth being guided by a rest set to give 
the proper clearance. 
piece adjustable to any angle, 
as on the straight or spiral mills. 


This attachment is 


The bevel cutters are held upon a 
being guided by tooth rest 
Cutters up to 4inches long 


=— and 5 inches in diameter can, be ground. The attachment 





TOOL CRINDING MACHINE, 
With Cutter Sharpening Attachment. 


can be instantly attached or detached. Wrenches accom- 
pany the apparatus. 
ment, 300 lbs 


Weight of Machine, prepared for ship- 


Pric2, with everything shown in cut, $125. 











CAR WHEEL & AXLE MACHINERY 


R. R. AND LOCOS = SHOP EQUIPMENTS. 


COUBLE AX LE LA LATH E, 


NILES TOOL WORKS, 


 BRANC H OF] FICES; 


| PHILADELPHIA, 
22 South Sixth St. 


HAM I LTON, O H IO. | mee Street, 








Weston’s Diferentiad Pulley Blocks, 


CAPACITIES FROM 4 TON TO 10 TONS. 
ONE MAN CAN LIFT 5,000 POUNDS. 


THEY HOLD THE LOAD SUSPENDED AT ANY POINT. 
ALL SIZES 


IN STOCK. 





_ PRICES REDUCED 33: 


PER CENT. 











Stamford, 
NEW YORK—62 Reade Street. 
BOSTON 


An illustrated and descriptive Catalogue of the various types of 
Hoisting Machinery made by us mailed on application. 


DIRECT BLOCK. 


SOoOLB MAXERS, 


THE YALE & TOWNE MFG. CO. 


224 Franklin Street. 





Connecticut. 


PHILA.—15 N. Sixth Street. 
CHICAGO, 64 Lake Street. 





CGEARED BLOCK. 











G. A. GRAY, Jr.& CO, 


42 E. Eighth Street, Cincinnati, 0., 
MANUFACTURERS OF 
80 in. x 80 in. PLANERS. 
24 in. x 24 in. PLANERS. 
26 in. SWING LATHES. 
19 in. SWING LATHES. 





























Office ROBERT TARRANT, | 
59 Michigan St. 
Chicago, Feb, 12th, 1884, 

Mossrs.Z. Gould & Eberhardt, 


Gen s: Newark, J, 
W > have > probably got ca 
an ther shaping machine, and 


should be pleased to have you 
quote prices. W eare extremely 
pleased with the gear cutting 
machine, andthink we have got 
the finest one in thiscity. Ithes 
been going constantly since it 
wasset up, and we have yet to 
find the first enon “py to it. 
erytruly, & 

ROBERT TARRANT. 





E.E, GARVIN & CO,, 


139 & 141 Centre St., New York, 


MANUFACTURERS OF 


MACHINISTS’ TOOLS 
Small 
Automatic 
Miller, 


The Machine shown in 
cut is designed for rapid 







SEND FOR CATALOGUE 
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THE PRATT: WHITNEY Co. 


ZZIARTEORD, CONN ., 


MACHINISTS’ TOOLS. 


FORGING 2 FINISHING MACHINERY % THE Finest 


DESCRIPTION, 
Including FIXTURES, MILLS, SMALL TOOLS and GAUGES 


For Manufacturers of Guns, Sewing Machines, and oth: 
articles of similiar nature requiring inter- 
changeability of parts. 


THE BILLINGS & SPENCER C0. ere 


Manufacturers 
of 


















of all 
Descriptions. 











Finished Screw 
Plates and Dies, 

Genuine Packer 
Ratchet Drills, 

Billings’ Patent 
Double Action 

Ratchet Drills, Tap 

and Reamer Wrenches, 


BRASS WORKING MACHINERY. 


7 12in. & 16 in. Monitors 
Valve Milling Mach’s 
Double Key 
Lathes, 
Speed Lathes 
Slide Rests, 
Rovolving 
Checks for 
Globo Valves, 
Two-Jawed 







Clamp, Die and Commc , 
Lathe Dogs, 


Combination Pliers, 
Beach’s Patent 
Thread - Cutting Tools. 

Barwick Pipe 


Machinists? Clamps, Wrenches, 





sr) 











pplice 
SUCCESSORS TO 

New Designs, Quick Delivery, 
Great Variety. 


As 


Photo. 
Planers, Drills, Ete. 


LATHES 


uts, 
on a 


ENGINE cat he “ST TS 


. @ 
hed 


g. 
nis 


Lowell, Mass.,U. S 





hs and Prices fur 
iio 


ap 
n. 


a\ grap 





Manufacturer of ENGINE 





GEO. W. FIFIELD, 








J. M. ALLEN, Presipenr. 
GEAR WHEELS and GEAR CUTTING. 
Gears cut or made to order. Of every kind, spur, 


W. B. FRANKLIN, Vios-Presipent. 
bevel, worm, rack, ratchet, internal, ete. Of any size, 


from a quarter-ine h to six feet diameter. In any mate- a. 
rial. Inany quantity. Small gears on hand for free 
delivery by mail. Send for illustrated price list. 


PIgROE, SEORETARY. 








GEO. B. GRANT, 66 Beverly St., Boston. 
UNIVERSAL 
PUNCHING PR ESSES, Milling Machines 
ert Fools 41> 
GEAR CUTTING ENGINES 


a Specialty. 
Brainard Milling 
Machine Comp’y, 
Works, HYDE PARK, Mass. 


Office, 386 Oliver Street, 
Boston, Mass. 


kinds of 


SHEET METAL & 


ROF coops, 


HAMMER 
Drop Forgings, 0. ™ 


Stiles & Parker Press Co,,™ddletows, 
BRANCH FACTORY AND OFFICE, 59 DUANE STREET, N. Y. 


for the manu- 6) 
) facture of all § 





Write for Catalogue B | 





THE BUFFALO STEEL FOUNDR , KY. 
ORDERS oe PRATT &EErchworrn, 





Cc +4 Ale INNATI 


This 1 lathe is designed for use in all brass-working establishments, i 
13 inch swing, 5 foot bed, and has sufficient power to tap one inch hol 
in brass. Is a good tool for specialties of all kinds, has hollow spindl: 
and can be handled very rapidly for such work as Lubricators, Cur 
pression Cocks, etc. 


Weight, boxed ready for Shipping, 600 Ibs, . 





PRICE, $150.00. 





MANUFACTURER 


TAPS & DIES. 


PAWTUCKET. R. 1. 









Niece apt a paged 
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